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The job of this constant-torque machine in the B.B.A. 


Research and Development Laboratories is to test the 
wearing properties of Mintex Brake Liners. Its effect is 
similar to that of driving a car with the brakes full on. 


The pressure on the four test samples is varied inversely 


to the coefficient of friction to give a constant power 


absorption. The test is continued until 0.1 
This is one of the many exacting tests to 


iS WOrn away. 
which Mintex 


Mintex Brake and Clutch Liners are manuf 


materials are subjected in the continuous programme 
for the development of higher braking standards. 


yon can nly on 


MINTEX 


tured by British Belting & Asbestos Limited, Cleckheaton, Yorkshire, England, Associated 


Companies and Agents throughout the world. 
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An open-sided machine. 

Jigless boring method for the toolroom or for production. 

Constant horse-power at all speeds. 

Pre-selection of spindle speeds. 

Automatic depth control. 

Power-operated tool lock. 

Indexing table permits precise in-line boring using short bars. 

Precise co-ordinate automatic location of work and spindle by 
centralised push-button control. 

Capable of milling up to the full horse-power of the spindle motor. 











The smallest of the range of DeVlieg Jigmils, the’ 2B/36, is now being British built 
in the new specially-equipped extensions to our Lutterworth Works. Its capacity is 
24” (vertical), 36” (horizontal) and has a 24” diameter spindle 


ALFRED HERBERT LTD. Factored Division, Red Lane Works, Coventry 
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Shell meets the 
demand for DERV 
all over Britain 


To give the best possible service to 

the increasing number of diesel powered 
transport vehicles now in operation, 
Shell have established a nation-wide 
network of agencies selling SHELL DERV. 
Wherever you send a diesel vehicle you 
can be sure that a SHELL DERV 

station will be close at hand. Your drivers 
can pay cash for SHELL DERV or 

by showing a Shell “‘ Authority Card” 
they can refuel by asystem of 
pre-arranged credit at any Shell agency. 


YOU CAN BE SURE OF BHELL OBRV 


Automobile Engineer, September 1957 





Features that have built success 


When the loads to be transmitted are such that heavy spring pressures are 
needed, the Borg & Beck design permits them to be spread uniformly over 
the pressure plate, minimizing localized stresses and consequent distortion. 


By the choice of groups of springs of different strengths—identified 

by colour—or even by the omission of some in lightly loaded clutches— 
a great range of operative spring pressures is attainable from standard 
clutch components. 


BORG & BECK 


REGISTERED TRADE MARK: BORG & BECK 


BORG & BECK COMPANY LIMITED, LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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POWER BRAKING SYSTEM 














TWIN-BOWL 
SINGLE-STAGE 
FUEL FILTER 


The model shown below comprises 
two ‘Micronic’ filters coupled in 


parallel with a common head, thus 
providing the maximum flow 
capacity within the limits of con- 
veniently small dimensions. 

Where a range of engines of various 
sizes is used, this system offers an 
additional advantage. If a single 
bowl filter is fitted to the smaller 
models and the equivalent twin 


ORIGINATORS 
OF PAPER FILTER 
ELEMENTS 


Regd. 

Trade Marks: 
Purolator, 
Micronic 











bowl filter to the larger ores, only 
one size of replacement element 
need be kept in stock. 

The twin-bowl filter is expressly 
suitable for use where extended 
periods of operation are required 
between servicings, and is capable 
of handling diesel fuel at rates of 
up to 20 g.p.h. 

Needle-type air vents are fitted for 
eliminating air locks, and the easily 
removable drawn steel bowls have 
drain plugs for periodic removal 
of accumulated dirt. 


The ‘Micronic’ element is the well- 
known pleated plastic-impregnated 
paper of controlled texture, which 
has proved to be eminently successful 
in a wide range of uses. 


AUTOMOTIVE PRODUCTS 
COMPANY LIMITED, 
LEAMINGTON SPA, 
WARWICKSHIRE, ENGLAND 
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new ,~MULTIPLE 


nut runner units 
produce torques of 


135mnf 





For years we’ve been making pneumatic multiple 

nut runner units with motors producing torques 

of up to $0 Ib. ft. The mew Desoutter motors produce 

torques of up to 135 lb. ft.—without consuming 

any extra air. 

What’s the big secret ? A motor with a 2-speed 

gearbox. This motor works at fast speeds for 

running down nuts, at slow speeds for tightening up — 

and the change of speed is automatic. 

Compared with any other multiple units these new 

Desoutter tools give three times the performance — 

or the same performance at one third the air consumption — 

with even greater uniformity of torque. 

Desoutter Multiple Nut Runner Units are designed and made 
to individual requirements and are available 
in a wide range, for torques from 8 to 13§ Ib. ft. 
Send for descriptive ieaflet or, if you would 
like our representative to call, drop us a line 
and we’l) arrange it. 


i’ Desoutter 2-speed 


snows miresy — MYltiple nut runner units 


(Vauxhall Motors Ltd.) 


DESOUTTER BROS LIMITED, THE HYDE, LONDON, N.W.9. TEL: COLINDALE 6346 (5 LINES). GRAMS: DESPNUCO, HYDE, LONDON 
CRC39M 
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Let’s get this name sorted out first. POLYSLIP is the registered name 
of an entirely new form of Bound Brook self-lubricating bearing—entirely 
new in that it incorporates Polytetrafiluoroethylene or P.T.F.E. as a dry 
lubricant instead of oil or fluid. Polyslip bearings can be made in shapes 
and sizes similar to our Compo oil-retaining bearings, but are intended for 
those applications where petroleum lubricants are undesirable or 
unsuitable. P.T.F.E. introduces a mechanism 

of lubrication, entirely different from that 

employed with conventional dry lubricants and 

in Polyslip you have the complete, accurately 

sized bearing, ready to fit without machining 

or modification. Our Technical Department 

will be pleased to discuss the application of 

Polyslip to your own bearing problems and to 


advise on Polyslip bearing assemblies. 





products of Birfielid Group experience and resources 


Sa Trent Valley Trading Estate, Lichfield, Staffordshire 
L 
S Telephone: Lichfield 2027-8 Telegrams: BOUNDLESS, Lichfield 


Bound Brook Bearings Limited £ 
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Danly Triple Duty Press Draws Blanks and Forms 
Converts Quickly lo Each Operation 
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All parts shown in these two photc- 
graphs were produced on the special 
“triple duty” Danly Press shown. 
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Here’s how one leading manufacturer solved his 
short-run stamping problem: 


Manufacturing home heating units required a great variety of stamp- 
ings .. . large blanks, drawn parts and deeply formed pieces. Produc- 
tion runs were relatively short and many presses were needed unless 
one press could do all three jobs. 

A Danly Single Action Straight Side Press was specially designed to 
solve the multiple application problem. Two unusual features make 
this Danly Press particularly adaptable. First, the 24-inch stroke with 
a 30-inch range of shut height adjustment accommodates either 
shallow blanking dies or deep dies for drawing or forming. Second, 
special gearing controlled by the press operator permits stroking at 
two speeds—one ideal for drawing, the other for faster blanking. 
If you require a press that will produce many different stampings, 
Danly can help you. Get all the facts today ! 


Write for our new catalogue of Danly Single Action Straight Side Presses. 
DANLY MACHINE SPECIALTIES INC. 


Danly Presses are available, constructed in the United Kingdom, from 
Gaston E. Marbaix Ltd., Devonshire House, Vicarage Crescent, London S.W.II 








T’ TYPE 
\ DIRECTION INDICATORS 


Designed specifically 
for transport vehicles 


These indicators are of most robust construction, having been 





designed and built to give long and trouble-free service on 
public transport and commercial vehicles. The unique flexing 
arm prevents accidental damage, whilst a spring lock permits 
the arm to be raised for maintenance or bulb replacement. 
Each unit is designed for flush fitting and is weather- 
proofed. The arm is illuminated by twin bulbs, wired in 
parallel, and spring-mounted to ensure long life. There 

are no flexible leads between mechanism and indicator 

arm, thus eliminating a common cause of failure. A 
special indicator switch, type 204, has been developed 


for use with these indicators. This is self-cancelling, 





Self-cancelling switch with incorporated indicator light, and the delay 
7 x 
with warning light . may be preset between 5 and 20 seconds. An over- 





riding control permits immediate cancellation. 





The World’s Leading Manufacturers of 
AL. FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3. 


AP 849 
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Service from Ransome & Marles 


puts today’s designers on top 
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The Bristol Olympus turbojet engine powers the Avro 
Vulcan atom bomber now in service with the Royal 
Air Force. This cut-away view shows an early version 
now off the secret list. All Bristol engines are fitted 
with Ransome & Marles Bearings. 


Drawing by “ Flight.” 


What services do Ransome & Marles offer the designer ? 
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As you know, the machines being designed today are going to operate at very high 
speeds, under very heavy loads, and in conditions that could produce high temperatures. 
We help the designer to overcome these problems by our research into new bearing 
materials such as ceramics and sintered metals—and the results of this research are 
available to him free of charge. 

Again, we are always improving the design of cages, and welcome the opportunity of 
basing new designs on the actual requirements of machinery now being planned. 

In this country we pioneered the use of non-metallic cages for high-speed running, and 
now of course they are specified for all kinds of engineering. 

Then there is bearing lubrication, on which our Technical Department are always ready 
to advise the designer...and detailed recommendations on shaft and housing tolerances 
... comprehensive facts and figures on stress and bearing life... full analytical reports 
on the causes of premature bearing failure... 


In these and many other ways, Ransome and Marles provide a valuable service for the 
designer, a service which will produce better results in the machinery of tomorrow 


RANSOME & MARLES BEARING CO. LTD. \ 


Orgaind? 
Newark-on-Trent England ane 
Telephone: Newark 456 Telex 37-306 





all lined up anc 


moulded brake 


fitted as standard equipment b 
A.C.V. LIMITED - ALBION MOTORS L 
THE AUSTIN MOTOR CO. L 


BRISTOL COMMERCIAL VEHICLES L 
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THE CAPE ASBESTOS COMPANY LIMITE& 


and at MANCHESTER: National Buildings, St. Mary’s Parsonage, Manchester 3, Tel : Deansgate 6016-7-8; GLASGOW: 217 Bothwell Street, Glasgow, C2, Tel : Central 2 
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IMMER CARS LTD - FODENS LTD 
YLAND MOTORS LTD » LONDON TRANSPORT 


MELL LORRIES LTD 





NSPORT VEHICLES (DAIMLER) LTD 
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14 & 116 PARK STREET LONDON W.1 


Telephone : GROsvenor 6022 y 
MINGHAM : 11 Waterloo Street, Birmingham 2. Tel: Midland 6565-6-7 Capt 








TA 9472 
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The best cutters af 
Autolock - 


Cutting time 
means 
economy... 








A Clarkson customer by 
using 14” Autolock End Mill in 
60 ton steel has been able to increase 
the life between regrinds of his cutter 


from 55 components to 72 components 


Delivery 
by return 





Another typical 
AUTOLOCK 
operation 


NUNEATON Head Office and Works Nuneaton 2261 
NEWCASTLE 241 Westgate Road, 1 NEW<castle 2-5248 
BIRMINGHAM $15 Heath Mill Lane, 9 ViCtoria 3994 
LONDON 124 Hammersmith Rd., W.6 RiVerside 8241 
MANCHESTER 98 Oxford Road, 13 ARDwick 4804 
BRISTOL 17 Cumberland Street, 2 Bristol 2-8464 
BELFAST 32 Shaftesbury Square Belfast 20025 
GLASGOW 430 Crown Street, C.5 SOUth 1942 
LEEDS Room 8a, Britannia House, 1 Leeds 26369 


Clarkson (Engineers) Ltd., are the registered proprietors of the trade marks “CLARKSON,” “AUTOLOCK”’ and “DEDLOCK,” in respect of “cutters 


and chucks therefore for use in machine tools’’ and they intend to commence proceedings in regard to any infringements of these registered trade 
marks which may come to their notice in the future, 
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FASTER WELDING WITH 








The aluminium body of this 

Rolls-Royce car is but one of 

many examples of the use of the 

British Oxygen Argonarc welding 

process in the motor industry} There 

are five good reasons why Argonarc is $O 
extensively used. Its high welding speed 
results in little or no distortion; it produces 
sound, bright welds free from porosity, 

its gas shield eliminates the use of flux, so 
there are no post-weld corrosion problems; 
no expensive post-weld cleaning; an Argonarc | 
welded joint is stronger than a riveted joint? 
and, when dressed, is indistinguishable 


from the parent metal. 


With acknowledgements to Park Ward Ltd 


ited, Industrial Division, Spencer House, 27 St. James’s Place, London, S.W.1 
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S BEST 


BANDSAWS 
HACKSAWS 
TOOLS 


BRITAIN 
The Hallmark of 
Engineers Cutting 
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Largest tool factory 
SHEFFIELD Phone: 27/51! 


Made in Britain’s 


> 
YL 
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by FIRTH BROWN TOOLS LIMITED 
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Let's Iook ae 


. +. from your point of view and 





from ours the focus is on reliability. If a 
spring passes our tests it will pass 

any that can be imposed and particularly 
the test of time. 

May we quote on your next specification? 


Our technicians are at your service. 


SALTE 


_ always a spring ahead | 


GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND .. estastisHeod 1760 
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When you’re dreaming up plans to increase production it’s time to wake up to AZOFLEX. It’s the 

only process to apply a controlled quantity of developer, thus ensuring optimum quality at all 

running speeds—and it’s the only daylight reflex copying process. There are no dangerous 

chemicals and because no ducting is necessary to take away offensive fumes, machines are freely 
movable from place to place. Exposing, developing 
and print delivery are completely synchronised and 
output is virtually as fast as the operator. In plain 
language the AZOFLEX MODEL 42/63 can produce more 
than one hundred 20” x 30” prints an hour at a lower 
cost per print than you ever dreamed. 


AZOFLEX MODEL 42/635 MARK II 

Synchronised printing and developing machine. Capacity : 
cut sheets and rolls up to 42 in. wide. Printing speed: 
from 6 in. to 154 ft. per minute. Dimensions: Height 
50 in., width 71 in., depth 52 in. with delivery tray 
extended. Weight: approximately 850 Ib. 





Enquiries to: 
Ilford Limited, Azoflex Dept. AZ13C 


a . 104 High Holborn, London, W.C.1 
[ L FO R D Az of lc * Telephone: HOLborn 3401 


MACHINES AND MATERIALS FOR DRAWING OFFICE PHOTOPRINTING 
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Wherever pressings are 
needed . . . whatever the 
quantity or material, Ariel 
can meet your requirements. 
A modern large capacity 
plant is available for press 
work up to 50 tons to 
extremely fine limits. If you 
need stampings of quality 
remember the name. . . 


PRESSINGS & ASSEMBLIES 


SEND YOUR ENQUIRIES TO: 
ARIEL PRESSINGS LIMITED, NORTH ST., ILKESTON, DERBYSHIRE 


Tel.: Ilkeston 3651 Grams: Ariel, likeston, Nottm. 
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ENQUIRES TO 


MATERIAL 
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BUEEN VICTORIA 
- LONDON E.C.4 ) 
"TEL: GARSTANGS* 
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The six finishing stands of the 80” continuous hot strip mill at Abbey Works 


One-third of Britain’s Sheet Steel and 
two-thirds of Britain’s Tinplate are made by 


ENQUIRIES TO THE SALES MANAGER: 
| Plate—Abbey Works, Port Talbot, Glamorgan 
| Sheet—Orb Works, Newport, Monmouthshire 


Tinplate Blackplate—Carimarthen Road, Swansea, Glamorgan 
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THE BRITISH PISTON RING CO. LTD. COVENTRY, ENGLAND 











SHEET METAL WORK 


At our works near Swansea we undertake a complete range of 
sheet metal work including press-work, assembly and welding, 
backed by the design and manufacture of press-tools and jigs. 


PRESSWORK 
We have presses with bed-areas up to 82” by 46” and up to 7}” deep. 


In addition we have a range of press-brakes and other plant for dealing 


with sheet metal. 

WELDING 
We weld by oxy-acetylene, argon arc, and electric arc processes; also 
by projection, spot and seam resistance welding. 

GALVANIZING AND OTHER FINISHES 
We are well equipped for hot-dip galvanizing our sheet metal work, 
or can finish by dip or spray painting, stove baked. 


We are fully equipped to undertake large scale development 
work and manufacture, and invite enquiries 


Richard Thomas & Baldwins Ltd 


CWMFELIN PRESS & FABRICATING WORKS, SWANSEA - SWANSEA 54/41 
HEAD OFFICE: 47 PARK STREET, LONDON, W.1 - MAYFAIR 8432 
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ER-LOCK your 
standard method of 
fixing to shafts 


Use a TAPER-LOCK Bush and fix your pulley to its shaft 
in less than a minute. TAPER-LOCK Bushes are inter- 
changeable too ; you can fit them to any diameter shaft. 
They cut out keywaying, save space and have no 
dangerous projections. 

TAPER-LOCK Bushes are off-the-shelf stock at 19 Fenner 
Branches. Many Distributors at Home and overseas also 
stock them. 


J°H° FENNER & CO°LTD° HULL 


BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, 
GLASGOW, HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MANCHESTER, 
MIDDLESBROUGH, NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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“This is a job for Coopers” 


And it is inthe design stage when the COOPER technicians can 
be of the greatest assistance. It is their business to know all 


there is to know about Filters and Strainers. They are prepared 
COOPERS engineers to design and manufacture to your own specific requirements. 


are available for 


consultation at all 
times. 
H) 


STRAINERS « FILTERS - GASKETS » WASHERS 
LAMINATED SHIMS - PRESSWORK 


COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY Telephone: 550 
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HYPOID & SPIRAL BEVEL GEARS 
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OF 
PRECISION 
AND 
PERFORMANCE. 


For every type and size 
of automobile transmission 
in either small or 
large quantities 
specify 


“GEARS BY DAVID BROWN’ 


ae 
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THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 


AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 











PPRRREESy 


“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


iN 


Lg 2 
FUSSIL PARR GLAREUGA 


Automobile Engineer, September 1957 








WE insist that each DORMER tool be capable 


of an ideal performance. 


Sample tools are systematically taken from completed 

batches and subjected to severe tests; thus we satisfy 
ourselves that your confidence in DORMER TOOLS 
is not misplaced. 


Insist on consistency .....eeee 


specify DORMER. 


: THE 
SHEFFIELD TWIST DRILL 

















ARTHUR LEE « sons LIMITED 
TRUBRITE STEEL WORKS, MEADOW HALL, SHEFFIELD 
Tele»hone: Sheffield 367272 


London Office: Stafford House, 40/43, Norfolk St., Strand 
(3 lines) 
Tel. Central 6801/2 


W.C.2 Tel. Temple Bar 7187 


Birmingham Office: 191, Corporation Street, Birmingham 4 


30 
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new insulation—light and strong 
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of ‘Daltolac’ 21 and‘Suprasee’D Enquiries shou'd be addressed t 
f 1.C.1. Sales Development Department (Polyisocyanates), 
8] Ship Canal House, King $ 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 


D.88! 
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AC -Delco 


QUALITY PRODUCTS 








AC AIR CLEANERS AND 
SILENCERS 


AC FUEL PUMPS 





Virtually every British car has one or more 
AC-Delco components designed into it on 
the drawing-board. AC-Delco research 
engineers will gladly help when you are 
planning a new design or modifying an DELCO-REMY 
existing one. Liaison at the drawing- IGNITION COILS 


board stage can help your design and These are a few in the wide range 
production programme. of AC-Delco automobile and electrical 
products. 





AC-DELCO DIVISION OF GENERAL MOTORS LIMITED, Dunstable, Beds. Telephone Dunstable 1166 
or Broadgate House, Coventry. Telephone Coventry 40491 
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THE NAME THAT 





Speed, f.p.m * 
DERRICKING —Maximum to minimum 
SLEWING—2 r.p.m. with load 
TRAVELLING—4 m.p.h. untoaded and 2 mph. loaded on fi 
Turning Radius—20 fr. 
Ground Clearance—11 ins 
Weight—With standard jib 15 tons approx)mately 


OPTION*:’ 


Ss 7 oO c Dynamic Brat:- 
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DRIVE IN 


Go to a BP Garace |! 


“,.. and change up to BP Super” says Stirling Moss 


Brilliant racing driver Stirling Moss says 
“d strongly advise every motorist to go to a 


BP Garage. You won't find better petrols | 


anywhere. And | particularly want to recom- 
mend BP Super — the petrol I’ve won several 


‘“*. .. and change your oil to BP Energol ' Visco-static 


Often Clerk of the Course at race meetings 
and Stirling Moss’s manager, Ken Gregory, 
gives this valuable advice. ““At a BP Garage 
you get BP Energol ‘Visco-static’ motor oil. 
And this is something I can’t recommend too 
strongly. From personal experience I know 
this oil gives a tremendous saving in engine 


| major races on. I can definitely promise you 


that it will give any car a big reserve of 
extra power, a real zip in acceleration and a 
better top speed. What’s more, it’s par- 
ticularly economical.” 

'” says Ken Gregory 
wear and petrol consumption, compared with 
conventional oils. It also helps greatly when 
starting up from cold. If your car’s engine is 
in good condition, go to your BP Garage 
and have the oil changed to BP Energol 
‘Visco-static’. I think it is the most remark- 
able engine oil on the market to-day.” 


**. .. and enjoy really first class service’ says Mr. A. J. Meyer 


Owner of a 1957 Ford Zodiac, Mr. A. J. 
Meyer, of 82, Kensington Gardens Square, 
London, W.2, writes this letter “. . . I am 
writing to you because I have recently 
started going to a different garage. This new 
man sells your BP products:—A BP Solus 
Station I believe it’s called. The treatment 
I now get is so very much better than I’ve 


WHERE YOU SEE THE BP SIGN 


THE BRITISH PETROLEUM COMPANY LIMITED 


34 


ever had before that I’m recommending 
him to all my friends! Service is first class. 
Fuels and oils are excellent. Maintenance 
is done quickly and very efficiently. If 
publishing this letter will persuade more 
motorists to ‘Go BP’ then you have my 
full permission, and encouragement, to 


do so!” (e 


Automobile Engineer, September 1957 








mite) Ry 


SCHWITZER 
TURBOCHARGER 


RANGE COVERING—FROM 50 TO 1400 HORSEPOWER 


These HOLSET dependable turbos of SCHWITZER design backed by over one hundred million 
miles of proven commercial operation in the U.S.A., are now available for, the first time to engine 


manufacturers in the United Kingdom and on the Continent of Europe. 


@ LOW COST @ LIGHT WEIGHT 
@ EXCLUSIVE DESIGN FEATURES @ EASE OF INSTALLATION 
@ FASTER RESPONSE @ PRESSURE RATIO UP TO 3:1 


>. 4 Unequalled automotive turbo experience in PETROL and DIESEL 


installations. 


Our engineers will be pleased to give.more specific information upon request. 


“HOLSET 


ENGINEERING CO. LTD - TURNBRIDGE - HUDDERSFIELD 
Telephone : Huddersfield 7480 Telegrams: Holset, Huddersfield 
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Only a matter of load and unload- 


to produce parts like this at one chucking 


b. 


NASSOVIA 


Transfer Rotor 


This 10-Station Rotary Table 
Chucking Automatic is installed 
at Yorkshire Copper Works Ltd., 
Leeds, where it is producing 
components such as the example 
detailed alongside. 


Workpieces are held over rotat- 
ing tools with upward vertical 
feed, and the chucks can be turned 
to present a different face to the 
tools at each indexing of the table 
carrying the chucks. 

An ideal machine for large quan- 
tity production of components 
requiring machining from various 
directions in one plane. 

Write today for full details. 


STATION 0 
Clamping station 


TURNED BY 90° 


STATION 1 
Drilling, facing 
and chamfering 


STATION 2 
Reaming, facing 
and chamfering 


STATION 3 
Tapping 
TURNED BACK 
BY 90° 


STATION 4 
Drilling, facing 
and radius turning 


STATION 5 
Drilling, facing 
and radius turning 


STATION 6 
Recessing 
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STATION 7 
Reaming 


TURNED BY 90° 


STATION 8 
Milling 


STATION 9 
Drilling 


TURNED BY 90° 


pig Bei 





DRUMMOND-ASQUITH 


Sales & Service for... ... the British Isles 








DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
*Phone : Midland 3431 (7 lines) ‘Grams; Maxishape, B'ham. Also at LONDON : Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone : Centra! 3414 
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000. 0 J 80808608 


Hold at 1020° 
for 10 seconds! 


From dark red to dazzling white, the 
colour of a heated material gives a 
rough and ready indication of its heat. 
Electro-heat is never rough but it 
is always ready—ready to bring the 
workpiece to an exact temperature for 
an exact period of time. And all the 
heat goes into the job, not into the 
surrounding atmosphere—which is one 
of the reasons why electro-heat is so 
economical] for precise heat treatment. 


In every industry, for scores of 
applications, electricity means higher 
productivity. 


Electricity for Productivity 


‘Induction and Dielectric heating’, just published, is a 
very important addition to the E.D.A. series of 
books on Electricity and Productivity. Other 
titles available are Electric Motors and Controls, 
Higher Production, Lighting in Industry, Materi- 
als Handling, and Resistance Heating. Price 8/6, 
or 9/- post free. 

If you would like further advice or information on 
how electricity can improve productivity, get in 
touch with your ELECTRICITY BOARD, or with 
E.D.A. They can lend you, without charge, films 
about the uses of electricity in industry. 


issued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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“Spot on” 


More than thirty years ago, Midcyl pioneered a 
system of inspection which has become traditional in 
the trade — today ‘spot location’ is still relied on as 
a most efficient method of assuring that ali castings 


conform dimensionally to customers’ requirements. 





MOTOR CYLINDER CO. LITD«a BMETaAwWwitkK > 





assem bly 
lubricants 


that “stay put” 


On motor-car engines—and other mechanical equipment—oil films 
tend to run from bearing surfaces during the period of immobility 
between assembly and running-in. A ‘dag’ dispersion of 
colloidal graphite applied initially provides all 
bearing surfaces with a protective graphite film 
which will “stay put” during the 


critical starting-up and running-in stages. 


Illustration shows ‘dag’ col- 
loidal graphite being applied 
during engine-assembly at 
the works of the Standard 
Motor Co. Ltd., Coventry. 


ACHESON COLLOIDS LTD 


18 Pall Mall, London, S.W.1  7e/: Whitehall 2034-9 - Grams: Oildag, Piccy, London 
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COVENTRY MUTOR FITTINGS 
3 20. LD. 





COVENTRY - TEL: 3144/5/6 
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Illustrated above is the Type 3 ‘ Universal’ 
steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861’ manual gear. This is for 
use with a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 


on requ est. 


ADAMANT ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone : Luton 2662 (4 lines) Telegrams : Adamant, Phone, Luton 


MARLES 











Switch from this 





and step up production... 


For working within close limits, an Anglepoise is simply indispensable. 
However good a worker and his eyes may be, he must see the job. 
This applies in all fine work, drilling, assembling, etc., where instantly 
adjustable close-to-the-job lighting is a sheer necessity. 

Anglepoise throws a clear, concentrated light right on and into the 
work, not in the operator’s eyes, follows the job from any position or 
angle, degree by degree, at a finger-touch and ‘stays put’ in any required 
position—and out of the way when not needed. It needs only a low- 
powered bulb for high-class results—a big saving on the lighting bill 
(it can be supplied with a small shade for low voltage systems). Why not 
learn more about this fine lamp by sending for Booklet A? 


eeey Anglepoise save 





* A SUGGESTION FOR 
MACHINE MANUFACTURERS :— 
Why not fit your products with 
Anglepoise? We will submit 
samples on approval. 
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Sole Makers: HERBERT TERRY & SONS LTD - REDDITCH - WORCESTERSHIRE 


Some of the 
alternative 
bases for 
all models 
HT20 
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BEST BRAKES IN THE WORLD 
ent [ 


DISC BRAKES 


FOR PRIVATE CARS 


FACTS 


Fitted as Standard Equipment on the famous 
Triumph T.R.3, Aston Martin 

DB 2/4 Mk. 3, Lotus, and 

as an optional extra to the 

renowned Austin Healey 


GIRLING DISC BRAKES ARE 


% Progressive—Consistently 
safe 


%* Fade free 
*%& Self Adjusting 


%* Self Cleaning 
Self Drying 


% Long Lasting—Wear 
checked at a glance 


% Pad replacement is easy 


GIRLING 
DISC BRAKES 


aoe oe ae) Makers of hydraulically operated DISC BRAKES since 1940 














GIRLING LIMITED - KINGS ROAD: TYSELEY : BIRMINGHAM 11 
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It’s a different 
story now... 


In prehistoric days, we feel 

Before the advent of the wheel, 

Our ancestor in nuptial bliss 

Would drag his mate about like this. 


















The dragon trailing on behind. 
Convenient, but slow, of course 
And rather hard upon the horse. 


But in this modern age of roads 
Of vehicles with fantastic loads 
The problem, consequentially, 

Is how to Stop effectively. 

The haulier, now, for safety’s sake 
Will specify the C.D. Brake. 






















VACUUM /HYDRAULIC 
TITANIC WORKS - LINCOLN - ENGLAND 


G572/VACI 
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The Birlec sealed quench 
furnace has been designed for 
the simplified clean heat treatment 
of steel components. Providing for 
quenching work direct from the 
furnace chamber, these furnaces 
are available in three standard 
sizes suitable for handling charges 
ranging up to 1400 Ib. in weight. 
Once charged into the furnace the 
parts remain in the protective 
atmosphere throughout the heat 
treatment cycle, re-emerging clean 
and completely free from scale and 
decarburisation. Powerful 
circulation of the atmosphere in 
- the furnace and the oil in the 
= quench tank ensure rapid and 
= uniform heat transfer. Clean, 
= simple and economical in 
= operation, the Birlec sealed 
quench furnace is ideal for gas 
carburising, carbonitriding, 


bright hardening, clean 
normalising and carbon 


| 
<a 
Hy 


restoration. 


BIRLEC LIMITED. 





——#, 








An A.E.|, Company 


$M/3 2998 R/H 
47 
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Photograph of Viscount aircraft by courtesy of British European Airways. 


PHILIDAS make'{nuts that are tough! through and through ; 
all-metal one-piece nuts that stay put—totally unaffected by heat 
changes, vibration, oil and constant use. Other vital advantages: 
with their opposing torque cross-cuts feature Philidas self-locking 
nuts yield only to a spanner, and can be safely used over and 
Self-locking nuts in-al! standard over again. Progress wouldn’t be secure without them. 


threads, sizes, platings and finishes 
for the Aircraft, Automobile, For safety, efficiency and economy. Philidas self-locking nuts 


Electrical and Engincering Industries. are used by Vickers-Armstrongs Ltd., The Bristol Aeroplane Co. Ltd., 


Wheel, Anchor, Strip Nuts, etc. in me 
steel, brass, bronze, stainless Ford Motor Co., The Rover Co. Ltd., The General Electric Co. Ltd. 
steel or light alloy. and Auster Aircraft Ltd. 


Under conditions of extreme temperatures or vibration— 


} 2 = OS Os © By. t_ 


PHILIDAS DIVISION OF WHITEHOUSE INDUSTRIES LIMITED 


Ferrybridge, Knottingley, Yorks. Telephone: Knottingley 2323 (5 lines) Telex:55-242. Telegrams: Balbearing Ferrybridge 


LONDON OFFICE: 44 Hertford Street W 1 Telephone: Legation 3888 Telex: 2-3549 Telegrams: Balbearing London 
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DESIGNED TO ELIMINATE VIBRATION 





| 


Ptah i 
* Anti-Vibration 


lor engine,gearbox and bodywork 


SILENTBLOC LTD., MANOR ROYAL, CRAWLEY, SUSSEX. Tel CRAWLEY 2100 
eae OE ee 
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THERMAL FATIGUE 


RYAWEL (CRN EIEN 


FOR DIE-CASTING, EXTRUSION, STAMPING & FORGING 


HOT WORKING TOOL STEELS 
IN ULTRASONICALLY TESTED 
FORGINGS... 


Our recent developments in this field are the result of 
careful research by our Technical Sveff into the call for 
increased productivity. Should you wish for details of 
our specialities please notify us so that we may arrange 


for one of our Technical Representatives to call upon you. 


(KAYSER )ELLISON( & CO.LTD.) 


CARLISLE STEEL WORKS + SHEFFIELD - ESTABLISHED 1825 
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Using a continuous strip of solderless 
terminals and a completely automatic 
' crimping cycle, the A-MP* AUTOMATIC 
1 WIRE TERMINATOR achieves pro- 
duction speeds up to 4000 identical 
electrical connections per hour without 
special operator skill. 
Continuous strip solderless terminals 
are available in many stock wire sizes 
and tongue shapes. Types of terminals 
include: PRE-INSULATED, INSULA- 
TION PIERCING, INSULATION SUP- 
PORT, NON-INSULATION SUPPORT, 
SPECIAL DESIGNS. 





















A-MP SYST 
AID EXPORTS 
The A-MP 
method meets wire ter- 
mination specifications in 

foreign countries. Use of 

the A-MP method will 
enable you to compete in 
world markets. It is par- 
| ticularly significant that 









solderless 

























A-MP systems are stand- 
ard practice in the U.S.A. 













AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD 


London Office: DEPT. 12, 60 KINGLY STREET, LONDON W.|! Telephone: REGENT 2517-8 and 3681-2-3 











Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND. AP323/46 


* Trade Mark of AMP Incorporated, U.S.A. 
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ANDRE AIR SPRINGS” 
FOR COMMERCIAL AND 
PASSENGER VEHICLES 


The Andre Air Spring consists of two simply installed Air Pillows, one each side of the vehicle, whether single or tandem axle 
arrangement, but they can also be fitted in wishbone suspension arrangements or independent trailing arm suspensions. 
The pressure is maintained in the Pillows from the vehicle air brake system, or from a separate compressor when air brakes 
are not fitted. The suspension assembly can be arranged with rubber bushing so as to eliminate all lubricating points. 







AUTOMATIC LEVELLING 

A suspension incorporating Andre Air 
Springs and levelling valves assures that 
the floor of the vehicle is always parallel 
to the axle, thus uneven loading and 
severe crown road conditions etc. are 
overcome, giving a more pleasant and 
easy ride for the driver. For Passenger 
Vehicles step heights remain constant 
irrespective of load. 


ALWAYS THE SAME RIDE 
WHETHER LIGHT 
OR LADEN VEHICLE 


A feature of air springing is that, due to 
the action of the levelling valves, the 
position on the load deflection graph 
remains constant irrespective of load; 
consequently the frequency remains the 
same for all conditions of service. This 
also has the effect of eliminating bounc- 
ing due to resonance conditions, thus 
reducing maintenance not only of the 
suspension but chassis and body. It also 
affords greater protection for the goods 
or passengers being carried. 


INCREASED SAFETY 

This ideal suspension gives greater tyre 
life. 

We invite you to approach us with 
your problems, when we shall be 
pleased to co-operzie with you on 
all technical matters appertaining 
to this great new advance in sus- 
pension systems. 


ue 
~ _ - * ~ 
< Swen. 


——— | 
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Three-and-a-half acres of 
specialised Rubber Technology. 





AMDRE RUB3ER 


ANDRE RUBBER COMPANY LIMITED 
KINGSTON BY-PASS, SURBITON, SURREY 
Telephone: Elmbridge 6580/3. Telegrams: Andre, Surbiton. 

(A SILENTBLOC COMPANY) 








TAS AR.122 
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Men in industry know the value 
of stainless steel, as do housewives 
with their preference for the high 
lustre of attractive articles in the 
kitchen. Stainless steel is stainless right 
through not skin deep it is tough, durable 
and corrosion-resistant. ‘Trim stays new-looking 
with normal care just ordinary washing no 
need for polishing. 
The fittings count a lot -— make sure your new 


new car has stainless steel trim. 


FIRTM-VICKERS STAINLESS STEELS .LTO., SHEFFIELD 


Telephone Sheffield 42051 
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Knowing the reputation of Daimler, ‘ 

you will appreciate that anything to do ie 

with the production of their quality cars must Mig 

be absolutely first-class. We will just say, therefore, XX 
that The Daimler Company Ltd. use Rubery Owen ~ 
Pallets in their Coventry factory, contributing to inimitable 
Daimler efficiency at every stage of production and storage 


A popular pallet 
in use is the 
Rubery Owen B. 
P. 6 which has 
great versatility. 
Freely stackable 
upto 8 high. Can 
be transporied 
by stillage truck 
or fork truck. 
Note how 
Daimler employ 
interior trays to 
protect high 
class work in 
progress. 


Another pallet in use. Solid 
box type. Reinforced top 
edge. Guide rails provide 
ease of stacking between 
locating ears. Ample 
ground clearance for still- 
age truck as well as fork 
truck. 


aimler) pelletise OWEN -wise 


RUBERY, OWEN & CO. LTD., INDUSTRIAL STORAGE EQUIPMENT DIVISION, WHITEGATE [FACTORY, WREXHAM, N. WALES 
Telephone: WREXHAM 3566-8 
Territory Offices: London, Coventry, Manchester, Southampton, Bristol, Glasgow, Darlaston (Staffs). 
Member of the Owen Organisation 
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FOR ALL DUMPERS 





KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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the TORRINGTON NEEDLE BEARING 
is a natural for volume installation 


TORRINGTON NEEDLE BEARINGS can be installed with greater rapidity than 

any other type of anti-friction bearing. TODAY automatic arbor presses are widely 
used throughout industry for large volume installation—possible because of 

the Needle Bearing’s unique unit construction. Since no collars, shoulders or 
retaining rings are needed, Needle Bearings require only a simple housing. 
Consequently, an operator can turn out a tremendous number of assemblies 

every hour. A surface-hardened shaft serves as the inner race. Ease and speed 

of installation cut costs on your assembly line—a large production benefit. 
Write to our Bearings Division for further details and a copy of our Bearing Catalogue. 


TORRINGTON ////2// BEARINGS 


THE TORRINGTON COMPANY LTD. Bearings Division: Torrington Avenue, Coventry 
London Office: 7-10 Eldon Street, EC2. Glasgow Office: 14 Moir Street, Cl 


TORRINGTON 
NEEDLE BEARINGS 
GIVE YOU THESE BENEFITS 


* compactness and light weight 
%* unequalled radial load capacity 
* low starting and running friction 
* low unit cost 
%* run on hardened sha‘ts 
* allow larger and stiffer shafts 
MADE AND STOCKED 
AT OUR ENGLISH FACTORY 
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Cumulative benefits 
from Metalastik 
specialization 


Every Metalastik component—whatever its 
function—benefits from the experience we 
have gained in solving previous problems, 
and in its turn paves the way for further 
advances. 


Metalastik leadership is the outcome of 
this deep-rooted specialization and has 
established rubber-bonded engineering as 
a necessity to the motor industry. 


These components are typical of Metalastik 
leadership : 


: AS J TORSIONAL VIBRATION 
' q yy 7 DAMPERS 
' No component in the world is so simple and 
yet so efficient in performing an important duty 
as the Metalastik torsional vibration damper. 
By analysing the requirements, Metalastik can 
design and manufacture dampers to suit any 
engine. 


“METACONE” MOUNTINGS 

For engines, bodies, cabs and many other 
diverse applications Metacone mountings are 
another example of Metalastik success. With 
the rubber-to-metal weld to both inner and 
outer sleeves, creep is prevented and vibration- 
absorbing properties remain constant in 
a service. Available in many designs for a wide 
| , range of loads and deflections. 


= 4 7 HIGH-DUTY AND ULTRA-DUTY 
a 4 SHACKLE PINS 
| ‘ = The excellent performance of these shackle 
pins which now have millions of trouble-free 
miles behind them is endorsed by their 
continued and growing use on goods and 

passenger vehicles. 


METALASTIK 
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the TORRINGTON NEEDLE BEARING 
is a natural for volume installation 


TORRINGTON NEEDLE BEARINGS can be installed with greater rapidity than 


any other type of anti-friction bearing. TODAY automatic arbor presses are widely 
used throughout industry for large volume installation—possible because of 

the Needle Bearing’s unique unit construction. Since no collars, shoulders or 
retaining rings are needed, Needle Bearings require only a simple housing. 


Consequently, an operator can turn out a tremendous number of assemblies 
every hour. A surface-hardened shaft serves as the inner race. Ease and speed 
of installation cut costs on your assembly line —a large production benefit. 

Write to our Bearings Division for further details and a copy of our Bearing Catalogue. 


TORRINGTON ///)/; BEARINGS 


THE TORRINGTON COMPANY LTD. Bearings Division: Torrington Avenue, Coventry 
London Office: 7-10 Eldon Street, EC2. Glasgow Office: 14 Moir Street, C1 


56 


TORRINGTON 
NEEDLE BEARINGS 
GIVE YOU THESE BENEFITS 


%* compactness and light weight 
* unequalled radial load capacity 
* low starting and running friction 
* low unit cost 
* run on hardened sha‘ts 
% allow larger and stiffer shafts 
MADE AND STOCKED 
AT OUR ENGLISH FACTORY 
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Cumulative benefits 
from Metalastik 
specialization 


Every Metalastik component—whatever its 
Pa . function—benefits from the experience we 
| 4 j have gained in solving previous problems, 
| and in its turn paves the way for further 
advances. 


Metalastik leadership is the outcome of 
this deep-rooted specialization and has 
"| | | established rubber-bonded engineering as 
s a necessity to the motor industry. 

These components are typical of Metalastik 
leadership : 


A. 4 | TORSIONAL VIBRATION 
# 4 4 y DAMPERS 
; ia UF No component in the world is so simple and 
% j : | va yet so efficient in performing an important duty 
> as the Metalastik torsional vibration damper. 
By analysing the requirements, Metalastik can 
design and manufacture dampers to suit any 
engine. 


“METACONE” MOUNTINGS 

For engines, bodies, cabs and many other 
diverse applications Metacone mountings are 
another example of Metalastik success. With 
the rubber-to-metal weld to both inner and 
outer sleeves, creep is prevented and vibration- 
absorbing properties remain constant in 
service. Available in many designs for a wide 
range of loads and deflections. 


HIGH-DUTY AND ULTRA-DUTY 
SHACKLE PINS 

















i , The excellent performance of these shackle 
L “os pins which now have millions of trouble-free 
f \ miles behind them is endorsed by their 


continued and growing use on goods and 
passenger vehicles. 


*% METALASTIK 
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The car with a 


This car of the Ferodo Test Fleet is packed with equipment to 
record and analyze brake performance. For, when arranging 
schedules for tests, Ferodo research workers must know what 
a brake lining is expected to do under practical conditions, and 


that is what these instruments tell them. 


There is a high-speed multi-pen recorder which notes four 

parameters of brake performance: speed, deceleration, brake 

drum temperature and rate at which work is done at the brakes. 
The electronic calculating unit installed in the boot 

of the TR.2 

This information is collected electronically, and used by Ferodo 

to devise accurate, reliable testing schedules that help to pro- 


duce brake linings highly resistant to fade and wear. 


FE 
ANTI-FADE Brake Linings 


The power pack for the electronic apparatus, on the 
right of which may be seen some of the intricate 
cable connections. 


FERODO LIMITED + CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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AUXILIARY 

GEARBOX 

FOR HEAVY 
COMMERCIAL VEHICLES 


This sturdy auxiliary gearbox for heavy commercial vehicles is made by 
All Wheel Drive Ltd., and has two speeds. It gives a single or twin drive 
to the rear, a drive to the front, and at the topa rear-facing power take- 
off, which can also be fitted at either side with front or rear output. 
The design is of considerable interest because of the generous and 
sturdy construction a-4d the careful provision of adequate arrangements 
for lubrication. 

As will be seen from the drawing, Timken tapered-roller bearings are 


used throughout. 


Regd, Trade Mark 
TIMKEN 


tapered-roller bearings 


MADE IN ENGLAND BY BRITISH TIMKEN LTD 


DUSTON, NORTHAMPTON (HEAD OFFICE); DAVENTRY & BIRMINGHAM 

Telephone: Northampton 4921-8 & 3452-3 Telex No. 31-620 Telegrams: Britimken Northampton Telex 

SUBSIDIARY COMPANIES: FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON 
TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM 








vehicle springs 


to 
your 


specification 




























































































Will not link together into 
KAN] [INK chains; in all sizes A.S.A. 


SPRING WASHERS ° S-A-E. medium type. 


TOLEDO WOODHEAD SPRINGS LIMITED: SHEFFIELD 3 


TWS64 
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WOLVERHAMPTON 


SPENCER & CO. LTD., 


H. F 


One of the many industrial applications of Texolex laminated 
mouldings is in the motor industry where extensive use is made of 

this material for cam gears. Some of the largest motor 

manufacturing organisations have found in Texolex many of 

the qualities of the ideal material, offering silence in operation, lightness 


in weight, high mechanical strength coupled with resistance to wear and corrosion. 


The Bushing Company Limited, would be pleased to give 


further technical information about Texolex laminated fabric gears 


and their suitability and operation in camshaft, 


jackshaft and oil pump drives. 


1Y LIMITED HEBBURN ON TYNE - ENGLAND 
TELEPHONE: HEBBURN 32241 TELEGRAMS: “BUSHING, HEBBURN” 
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Quick action jaw, always 
secure in use, but when 
released instantly free to 
slide, entirely eliminates 
time wasted adjusting the 
normal type of machine 
vice to accommodate 
work of varying size. 


Simply press the quick 
action thumb triggers 
and slide the jaw right 
up to the job—a slight 
turn of the screw then 
gives instant and 
positive “downward 


grip.” 


High grade construction 
throughout, with steel 
slides, hardened and 
ground. 


Steel jaws fitted 
as standard but soft 
jaws are available. 


Vice swivels on base 
through 360°. 


* REVERSIBLE 
JAW PLATES 


for any shape of workpiece 


THE SHEFFIELD TWIST DRILL AND STEEL CO. LID. 


SHEFFIELD eC ee 


Send for illustrated brochure 
listing sizes available 





DORMER TOOLS ARE AVAILABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 


cn 
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This is serious reading, a semi-technical statement about a new kind 
of Wilmot Breeden car-door lock now fast developing — so let nobody 
get ideas to the contrary. 

The familiar rotary type of lock, by the nature of its mechanical principle 
is subject to ‘torque’ or twist when engaged, and needs special devices 
to counter up-and-down vibration. 

The new Zero-Torque lock that Wilmot Breeden have originated, in their Research 
and Development Division, has the great advantage that the lock, 
when in the shut position, resists horizontal, to-and-fro motion without 
torque being induced: simultaneously a rotary wedging action cuts out all verticil 
movement. It is a principle employed by certain shellfish but not, hitherto, by man. 
(See diagram and note direction of force through the centre of rotation... 
and all will be clear.) 

Wilmot Breeden, as you Know, are specialists in car locks, window winders, 
handles, bumpers, steering wheels, etc. etc. Virtually every 
British car on the roads today carries Wilmot Breeden components. 
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Approach... 


WILMOT BREEDEN are at Birmingham: also at London, Manchester, Bridgwater, Glasgow, Melbourne, Toronto. 
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‘ 628 Pages : ‘of ferrous foundry a 


\ / & specifications of «< °v s+ 


ee 
"ee oe naw” 
DUCTILE IRONS” 3 


Packed with information of Ferrous foundry practice and modern production methods, ’ 
brilliantly illustrated with photographs by industrial cameraman Walter Nurnberg, “Flow MANGANESE STEEL? 
Production” is an ambitious foundry publication of interest to all Buyers of castings, : 


Engineer designers and production engineers. ALLOY STEEL 3 
Its 68 pages include properties and applications of 25 different alloy and carbon steels, —_ 
Ductile Iron and High Duty Iron. SEND FOR YOUR COPY—IT’S FREE 


LIOYS 4, or 


LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT - TELEPHONE 5661 
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ce of Capstan Lathe Design 
the HERBERT No. 5 


Senior Preoptive 


A Masterp 
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The machine incorporates all the well-known Herbert Lathe features including 

the power-operated Preoptive Headstock which eliminates idle time due to speed 
changing. The Headstock contains large clutches capable of transmitting 

154” ample power throughout the entire speed range. Automatic sliding and surfacing 

24” saddle with or without chasing and taper-turning attachments. Feeds to saddle 
independently reversible to those of the capstan slide. Chasing mechanism, when 
fitted, is automatically tripped. 

Turret is automatically clamped at commencement of forward travel of the capstan slide 
and is of hollow construction. Leader control to capstan slide also available, if required. 


Supplied as a chucking or bar machine, with hand, air or electric chuck. 
Electrically-operated bar feed also available. 


ALFRED HERBERT LTD COVENTRY 


Maximum swing .. 
Bar work up to 
H.P. of motor .. one 
16 speeds .. 21-1509 r.p.m. 
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In the medium vehicle range, the David 
Brown Model 542 5-speed gearbox is 
acknowledged as the outstanding unit, 
and its unfailing reliability, over very 
high mileages, has earned it a world- 
wide reputation. 


Offered with either centre or forward 
control and a choice of direct or over- 
drive top gear, the 542 gearbox is 
designed for a maximum torque of 
205 lb/ft. and is characterised by its 
sturdiness, compactness, low weight to 
strength ratio, ease and quietness of 
operation. 


Write for publications E393.26 and 27 
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Road Vehicles 


FIRTH BROWN 








to precision-grind 
cylindrical parts: 
plain, tapered, 
shouldered, 
special form, 
multi-dia. 


B.S.A. design makes the adoption of the 
centreless grinding method—one of the 
fastest means of finishing cylindrical parts 
—even more advantageous. 

Refinements in the B.S.A. No. 4 machine, 
3” dia. capacity, include: extremely fine 
feed of the grinding wheel by micrometer 
head, and micro-controlled adjustment of 
the work base. The control wheel not only 
tilts for through-feed work, but swivels to 
allow fine angular correction and, although 
excessive wheel truing is thereby obviated, 
there is a separate truing slide for each 
wheel head. A related machine will take 
work up to 63” diameter. B.S.A. centreless 
grinding machines are deserving of full 
consideration. 


B.S.A. TOS 
BIRMINGE 




































ARMSTRONG WHITWORTH 


MULTI-SPINDLE UNITS 
Speed Production & Cut Costs 


ai f Speed assembly with Armstrong 
>. Whitworth Multiple Units. 
These units can incorporate 
Screwdrivers, Studsetters, Drills 
or Impact Wrenches, the latter 
being specially recommended 
for dismantling operations. 








Armstrong Whitworth Engineers will design and 
SETTING 18 NUTS quote on multiple units to suit your particular assembly 
AT A TIME! problems without obligation. Write today for further 
information to the Sales Engineering Department, 

Armstrong Whitworth, Tynemouth, England 


Other ARMSTRONG WHITWORTH Tools 


2 ROTARY SANDERS 





ROTARY AIR DRILLS 











/ ROTARY ANGLE NUT SETTERS 








ROTARY IMPACT WRENCHES 


RIGHT- ANGLE DRILLS 








SAFETY BALANCERS 


RIVETERS 





\* 






ARMSTRONG WHITWORTH 
& CO (Pneumatic Tools) LTD 


lt) 3 a Kye) e 


Main Sales Office: 40 BROADWAY WESTMINSTER LONDON SWI 
Cable Address: ARMWHITOOL SOWEST LONDON : Phone: WHitehall 5944 
Works: TYNEMOUTH ENGLAND ~~ Phone: North Shields 3111 * Grams: Armwhitool Tynemouth 


R.52 
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castings by STERM ET 













EXPERTS IN THE PRODUCTION 
OF MAGNESIUM ALLOY 
CASTINGS FOR OVER 

THIRTY YEARS. 











Sand casting in ‘Elektron’ 
Magnesium alloy of heavy 
vehicle oil sump 

by courtesy of Bristoi 
Commercial Vehicies Ltd. 





STERLING METALS LID coventay  wuneaton 
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The Control and Technique 
developed for the production of 
High Duty Iron Castings 
by the Darcast Foundries 
is ready to meet developments 


of the Motor Industry. 





AUTOMATIC GEARBOX CASE (COURTESY OF ROLLS-ROYCE LTD) 









BRAKE DISC (COURTESY OF DUNLOP RIM & WHEEL CO LTD) 






COMPOSITE STEEL & CAST IRON BRAKE DRUM 
(COURTESY OF VAUXHAL 


DARTMOUTH AUTO CASTINGS LIMITED 


SPECIALISTS IN HIGH DUTY IRON CASTINGS FOR THE MOTOR INDUSTRY 
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giving greater 


flexibility with 


economy to the 


new JAGUAR XKI50 















Following successful association 
with earlier models of this famous 
car, the Laycock de Normanville 
Overdrive is again available at option 
on the new Jaguar X K 150. 


The Laycock overdrive gives added 





flexibility to an already impressive 
performance and offers the exclusive 


advantages of full driver control; 


Laycock 


DE NORMANVILLE 


Overdrive 





power-sustained changes; 


SN 


: 
. 
N 
\ 
\ 


positive engine-braking 


and reduced fuel consumption. 








product of Birfieid esss=#= Group experience and resources 


Enquiries to: 
Automotive Division, BIRFIELD INDUSTRIES LTD., Stratford House, London, W.1 


Works: LAYCOCK ENGINEERING LIMITED, SHEFFIELD 
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LORRY BODY 
—| SECTIONS 





FOR PLATFORM AND DROPSIDE LORRY BODIES AND TRAILERS IN A 
WIDE RANGE OF DIMENSIONS. 


ALL THESE SPECIAL FEATURES 


* Suitable for almost any type of 
chassis. 


* Two widths of interchangeable, 
inter-locking floor sections. 


* Alternative siderails with concealed 
fixing. 


* Floor sections and cross-bearers can 
be drilled in position. 


The latest and lightest 


* Choice of hollow section or sheeted 
frame dropsides and tailboards. 

*& MINIMUM NUMBER OF SECTIONS 

REQUIRED. 


%*& GREATLY IMPROVED WEIGHT/LOAD 


RATIO. 


* Floor fixing bolts readily accessible. 


aluminium alloy 


sections for lorry body building 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 
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Following the success of the bicycle as a means of 
popular transport, many of the cycle manufacturers 

started to make ho 

applied to the 

of ball bearings for 

und other revolving parts. 


rseless carriages, and they naturally 
motor car’ their experience 
mounting road wheels, 
sprocket axles 
The rapid growth of the automobile industry 
further widened the field for rolling bearings and gave 
impetus to their design and to much extended 
manufacturing facilities. Today the automobile 
tively one of the largest 


consumers of SiG ball and roller bearings. 


inaustry is colle: 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


& ) = if THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC REARING TYPES: BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER G 
Iss 
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AUTOMOBILE 
DESIGN MATERIALS ““ PD CINEER 


PRODUCTION METHODS 


WORKS EQUIPMENT 


Small Cais 


I is an open secret that some of the large automobile 
manufacturers in this country have been investigating 
the potential value of developing a much smaller car, with 
an engine capacity of some 500 cm’, than they have hitherto 
produced. This is not surprising. Today, the British 
automobile industry vis-a-vis its Continental competitors 
is in a position analogous to that of the American industry 
vis-a-vis the British. In both countries, foreign producers 
are filling a demand that cannot be met from domestic 
products. In America it is obvious that there is a market 
for cars much smaller than those produced by the home 
industry, and because of this, the manufacturers have been 
giving serious thought to the advisability of embarking on 
completely new lines of production. However, all the 
evidence shows that until British and Continental compe- 
tition makes much greater inroads in the American market, 
the American manufacturers will continue to concentrate 
on their huge vehicles. 

In this country also, there is a market for smaller cars 
than those produced here—how large the market is, no 
one knows. Its size is, however, a matter of fundamental 
importance, since without a home demand sufficient to 
cushion the inevitable fluctuations in export markets, it 
would be unwise, to say the least, to embark upon the very 
large scale production that would be necessary. 

There are two arguments, and two only, that can be 
advanced in favour of the very small car—here we refer to a 
conventional vehicle and not to bubble cars. The first is 
running economy, which everyone will admit can be 
achieved. The second is low first price, a much more 
difficult goal. In fact, we doubt whether a completely new 
design with an engine capacity in the order of 500 cm*® 
would be appreciably cheaper than the smallest current 
British models. 

For a very small car to have any prospect of large sales in 
this country, the basic price would have to be very much 
lower than that of any established model. To break into 
the Continental market where there are already well- 
established competitors, Fiat, Citroen and Lloyd spring 
readily to mind, would be even more difficult. Merely 
to produce a scaled down version of a larger car, with 
equivalent trim, finish and instrumentation, will not 
suffice. Something much more radical will be called for. 

In general, there is reasonably close agreement between 
the price per Ib for the smaller and rather larger cars 
produced in the same factory. It can, therefore, be taken 
that for similar quality of trim, finish and instrumentation, 
the reduction in price will, within fairly close limits, 
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vary directly with the reduction in weight. Therefore, fora 
price reduction in the order of 20 per cent, and anything 
less would not be sufficient to create a market, there must 
be either a 20 per cent weight reduction or the quality of 
trim, finish and instrumentation would have to be lowered 
to compensate for any smaller reduction. 

The development of a very small car would certainly 
pose strange problems to the designer, and would certainly 
call for departures from conventional British practice. For 
example, in all probability the necessity for keeping costs 
down will entail the use of a rear-mounted, twin cylinder, 
air-cooled engine. But the British motorist is accustomed 
to a relatively smooth running, reasonably quiet engine 
with four or six cylinders; to get equivalent smoothness 
and quiet running from an air-cooled, twin cylinder power 
unit will not be easy. 

Nor will it be easy to organize the production of a very 
small car. It is a common complaint against the British 
automobile industry that they produce too great a number 
of models, but the multiplicity is more apparent than real. 
In all the large organizations there are many parts that are 
common to two or more models. For example, liaison 
between the design and preduction departments has, in 
some factories, made it possible to machine cylinder blocks 
for four and six-cylinder engines on one line, and a single 
line also suffices for pistons and connecting rods. This gives 
maximum machine utilization, an important factor when the 
capital investment for large scale production is so enormous. 

To consider only one aspect of production, the manu- 

facture of a 500 cm* engine would necessitate the installa- 
tion of new production lines, since the various components 
could not be accommodated on any of the existing lines. 
Production would call for one of two things. Either an 
existing model could be dropped and the facilities so freed 
adapted, so far as possible, to suit the new components; 
or a completely new production line could be installed. 
It is unthinkable, that any organization would take the 
first alternative as long as its existing models were selling 
well, and at the moment they are. Nor is the second 
alternative much more attractive. 
_ When all the facts are taken into account, there is no 
doubt that the arguments against are stronger than those 
for the development of a very small car in this country. 
The probable reduction in basic price would not be large 
enough to cause any great expansion in the home market, 
while entering the Continental market, which is the main 
outlet for these vehicles, would be very difficult in face of 
the established European competition. 










































RENAULT 


2° LITRE 


ENGINE 


A Unit with an Aluminium Alloy Cylinder Head and Wet Liners 


Diicron of the Renault 2-1 litre engine for a number 
of years in the Frégate Affaire, Admiral, Grand Pavois and 
Domaine vehicles has resulted in its development to the 
point where a completely satisfactory compromise between 
performance and reliability has been achieved. In short, 
the unit can be regarded as fully developed and proved. 
Among its noteworthy features are: an aluminium cylinder 
head with integrally cast rocker pedestals; the incorporation 
of wet liners; pistons of unusual design; and the timing drive 
is effected by helical gears, the half-speed wheel being of 
fabric-reinforced plastics. Although in other respects the 
engine is of more or less conventional design, the manu- 
facturers have departed from traditional practice in one or 
two details, which will be elaborated upon later. 

A bore: stroke ratio of 1-035:1 was originally adopted and 
the connecting rod length:stroke ratio was 1:82:1. However, 
in later models the bore was increased from 85mm to 
88 mm, giving a bore:stroke ratio of 1:1. At the speed at 
which maximum b.h.p. is developed, the mean piston speed 
is 2,410 ft/min. The maximum b.m.e.p. in the earlier 
model was 119 lb/in? at 2,300 r.p.m., but is now 128 lb/in? 
at 2,600 r.p.m. Thus, whereas the ratio of the speed at 
maximum torque to that at maximum b.h.p. was 0-55:1, 
and the ratio of maximum torque to torque at maximum 
b.h.p. was 1-27:1, these figures are now 0-62:1 and 1:31:1 
respectively. The corresponding values of maximum b.h.p. 
developed per litre are 31:5 and 32-4. The engine weighs 
340 lb dry, so the figure for the b.h.p. developed per pound 
is 0-204. The overall dimensions of the engine, less air 
filter and flywheel are: height 26} in, width 19}in and 
length 27 in. 

The engine mounting arrangement is fairly conventional. 
An obtuse angle V-arrangement is used at the front, the 
rubber sandwich units being interposed between brackets 
bolted to the front plate of the engine and on top of the 





SPECIFICATION 


Four cylinders. Bore and stroke 88 mm and 88 mm respectively. 
Swept volume 2,141 cm*.. Maximum b.h.p. 69-5 at 4,200 r.p.m. 
Maximum b.m.e.p. and torque 128 /bjin? and 15-35 m-kg 
(110-5 lb-ft) respectively at 2,600 r.p.m. Compression ratio 7:1 
Cast steel, three-bearing crankshaft. Overhead valves, operated 
by push rods. Solex 32 PICBT carburettor. Mechanical fuel 


lift pump. 











longitudinal members of the vehicle structure. At the 
rear, an acute V-angle layout has been adopted, with a 
rubber sandwich type unit on each side interposed between 
a cast iron bracket bolted to the rear face of the gearbox 
and a pressed steel bracket bolted to the longitudinal member 
of the vehicle structure. Torque reaction stops are incor- 
porated in each rear mounting. They are formed simply 
by the flanges of a channel section plate, the inner faces of 
which have rubber bonded to them. The main rubber 
sandwich unit seats in the channel, between these flanges. 

Axial location is effected by means of a 12 mm diameter 
tie rod, which has at the rear énd an eye for a rubber bush. 
This eye and bush assembly is secured between lugs welded 
to a frame cross member behind the gearbox. The front end 
of the tie rod is passed through a clearance hole in the 
bracket that carries the rear mountings of the engine and 
gearbox assembly. Two circular rubbers are spigoted into 
the clearance hole, one from the front and the other from the 
rear, and the assembly, which is not unlike the arrangement 
commonly employed on telescopic shock absorbers, is 
retained between two nuts and large dished washers. The 
end nut is locked by a split pin, while the other is locked by a 
third nut tightened against it. Thus, it is easy to adjust the 
precompression in this rubber fitting to effect a compromise 
between the requirements for firm location to prevent 
clutch judder and adequate resilience to avoid the transmis- 
sion of vibration and noise to the body. The engine installa- 
tion angle is 3? deg from horizontal. 


Cylinder block and crankcase 

The wet liners are of a cast iron containing C 3-2-3-5 
per cent, Si 1-7-2-2 per cent and P maximum 0:3 per cent, 
and having an ultimate tensile strength of 32 kg/mm’. 
Their lower ends are flanged and spigoted into holes in the 
lower deck of the cylinder block. Sealing is effected by 
copper washers between the flanges and the lower deck, 
which is thickened locally to a depth of 26mm by the 
incorporation of bosses round the holes. These bosses are 
supported by the end walls and transverse ribs in the crank- 
case to form a rigid base for the liner assembly. The 
central rib extends the full depth of the crankcase to house 
the main journal bearing, but the two intermediate ones are 
arched to clear the inclined arms of the crankshaft. 


Above the lower decking, the jacket of the cylinder block 
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is divided in two by a transverse web which, in effect, forms 
a vertical extension of the central rib in the crankcase. 
This web has a large hole cored in it to allow water to pass 
through from end to end of the block. It stiffens the block 
and also deflects the water transversely inwards between 
the liners. Each half of the block, of course, contains two 
liners, the flanges of which have flats machined on them 
where they butt together. Between the liners of each pair, 
the minimum water jacket space is 5 mm; thus the spacing 
between the liner axes is 103mm. The spacing between 
numbers 2 and 3 liners is 36mm. Each liner is 92 mm 
outside diameter at its spigot end. The diameters of the 
lower and upper flanges are 101 mm and 105 mm respec- 
tively. Between the flanges, the outside diameter of the 
liner is 98mm. The jacket and crankcase walls are 5 mm 
thick, while the upper and lower decks are 74 mm thick. 

The front face of the block is machined in one plane to 
receive the water pump, and the front plate and timing cover. 
A small cell cored in this end of the block forms the housing 
for the water pump rotor. The joint faces at the rear end 
of the crankcase are also machined in a single plane: one 
is for the flywheel housing; the other is for the two-piece 
aluminium alloy casting that surrounds the oil return scroll 
on the crankshaft, and which is spigoted into the rear face 
of the rear main journal bearing housing and cap. 

An unusual feature of the return scroll is that the sides of 
the spiral groove are raked, instead of perpendicular to the 
axis of the shaft. The angle of rake is approximately 25 deg. 
A lip is formed round the aperture in which the return 
grooves operate, so that the oil that drains down the inner 
face of the casting does not fall directly on the shaft. Immedi- 
ately in front of this lipped aperture is an oil thrower ring, 
machined integrally on the shaft. Oil flung off this ring 


into the space between the aluminium alloy casting and the 
main journal bearing cap and housing is drained through two 


10 mm diameter holes in the cap and drops into the sump. 
Rubberized cork sealing strips are interposed between the 
peripheries of semi-circular flanges round the front and rear 
bearing caps and lipped semi-circular cut-outs in the ends 
of the pressed steel sump. Each of the three main journal 
bearing caps is held down by two 14mm diameter waisted 
bolts of 38C4h, 0-80-1-10 per cent chromium steel; this 
specification and all the others quoted in this article are from 
the French Standard PN R 971-01 (BNA448). Location is 
effected by short, 18 mm diameter, tubular dowels round 


Left-hand side of the engine and 
transmission assembly, sectioned 
for display. This side of the 
sump is shaped in such a way as 
to clear the drive for the oil 
pump and distributor units 
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the bolts. The short intermediate bearing cap has a single 
stiffening rib round its periphery, while each of the other 
two is stiffened by a flange and a rib. 


Crankshaft and flywheel 

A fully-balanced, three-bearing, four-throw crankshaft is 
employed. It is of a cast steel, containing C 1-2-1-45, 
Si 0:80-1:20, Mn 0:50-0:80, Cr 0-30-0-60, Cu 1-50-2-00, 
and S, P and Ni not more than 0-08, 0-10 and 0-20 per cent 
respectively. This material, after heat treatment, has an 
ultimate tensile strength of 70-90 kg/mm?. Each journal is 
55 mm diameter. Vandervell, white metal lined, shell type 
bearings are employed. Their effective lengths are: front 
39 mm, centre 43mm and rear 48mm. Each shell is a 
0-25 mm interference fit in the housing and the diametral 
running clearance is 0-031-0:059 mm. The overall length 
of the crankshaft between the front of the front web and the 
back of the rear web is 422 mm. All four webs are 20 mm 
thick and 774mm wide, and the two inclined crank arms 
are 38 mm thick and 76 mm wide. The crank pins are 55 mm 
diameter. Axial location is effected at the centre bearing by 
means of semi-circular thrust washers housed in recesses in 
the front and rear ends of both the cap and housing. 

A flange is formed on the rear end of the shaft to receive 
the flywheel, which is spigoted on and secured by six 10 mm 
diameter set bolts. Accurate location of the flywheel is 
effected by two dowels. A counterbore in the end of the 


70) 
60! 
50} 
40; 


Engine performance 
curves obtained with 
the fan fitted, but 
without an air filter 
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Drasariox of the Renault 2-1 litre engine for a number 
of years in the Frégate Affaire, Admiral, Grand Pavois and 
Domaine vehicles has resulted in its development to the 
point where a completely satisfactory compromise between 
performance and reliability has been achieved. In short, 
the unit can be regarded as fully developed and proved. 
Among its noteworthy features are: an aluminium cylinder 
head with integrally cast rocker pedestals; the incorporation 
of wet liners; pistons of unusual design; and the timing drive 
is effected by helical gears, the half-speed wheel being of 
fabric-reinforced plastics. Although in other respects the 
engine is of more or less conventional design, the manu- 
facturers have departed from traditional practice in one or 
two details, which will be elaborated upon later. 

A bore: stroke ratio of 1-035:1 was originally adopted and 
the connecting rod length:stroke ratio was 1-82:1. However, 
in later models the bore was increased from 85mm to 
88 mm, giving a bore:stroke ratio of 1:1. At the speed at 
which maximum b.h.p. is developed, the mean piston speed 
is 2,410 ft/min. The maximum b.m.e.p. in the earlier 
model was 119 lb/in? at 2,300 r.p.m., but is now 128 Ib/in* 
at 2,600 r.p.m. Thus, whereas the ratio of the speed at 
maximum torque to that at maximum b.h.p. was 0-55:1, 
and the ratio of maximum torque to torque at maximum 
b.h.p. was 1-27:1, these figures are now 0°62:1 and 1:31:1 
respectively. The corresponding values of maximum b.h.p. 
developed per litre are 31:5 and 32:4. The engine weighs 
340 lb dry, so the figure for the b.h.p. developed per pound 
is 0-204. The overall dimensions of the engine, less air 
filter and flywheel are: height 26}in, width 19}in and 
length 27 in. 

The engine mounting arrangement is fairly conventional. 
An obtuse angle V-arrangement is used at the front, the 
rubber sandwich units being interposed between brackets 
bolted to the front plate of the engine and on top of the 





SPECIFICATION 


Four cylinders. Bore and stroke 88 mm and 88 mm respectively. 
Swept volume 2,141 cm*.. Maximum b.h.p. 69-5 at 4,200 r.p.m. 
Maximum b.m.e.p. and torque 128 Ibj/in®? and 15-35 m-kg 
(110-5 lb-ft) respectively at 2,600 r.p.m. Compression ratio 7:1 
Cast steel, three-bearing crankshaft. Overhead valves, operated 
by push rods. Solex 32 PICBT carburettor. Mechanical fuel 


lift pump. 
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longitudinal members of the vehicle structure. At the 
rear, an acute V-angle layout has been adopted, with a 
rubber sandwich type unit on each side interposed between 
a cast iron bracket bolted to the rear face of the gearbox 
and a pressed steel bracket bolted to the longitudinal member 
of the vehicle structure. Torque reaction stops are incor- 
porated in each rear mounting. They are formed simply 
by the flanges of a channel section plate, the inner faces of 
which have rubber bonded to them. The main rubber 
sandwich unit seats in the channel, between these flanges. 

Axial location is effected by means of a 12 mm diameter 
tie rod, which has at the rear énd an eye for a rubber bush. 
This eye and bush assembly is secured between lugs welded 
to a frame cross member behind the gearbox. The front end 
of the tie rod is passed through a clearance hole in the 
bracket that carries the rear mountings of the engine and 
gearbox assembly. Two circular rubbers are spigoted into 
the clearance hole, one from the front and the other from the 
rear, and the assembly, which is not unlike the arrangement 
commonly employed on telescopic shock absorbers, is 
retained between two nuts and large dished washers. The 
end uut is locked by a split pin, while the other is locked by a 
third nut tightened against it. Thus, it is easy to adjust the 
precompression in this rubber fitting to effect a compromise 
between the requirements for firm location to prevent 
clutch judder and adequate resilience to avoid the transmis- 
sion of vibration and noise to the body. The engine installa- 
tion angle is 3? deg from horizontal. 


Cylinder block and crankcase 

The wet liners are of a cast iron containing C 3-2-3-5 
per cent, Si 1-7-2-2 per cent and P maximum 0:3 per cent, 
and having an ultimate tensile strength of 32 kg/mm?. 
Their lower ends are flanged and spigoted into holes in the 
lower deck of the cylinder block. Sealing is effected by 
copper washers between the flanges and the lower deck, 
which is thickened locally to a depth of 26mm by the 
incorporation of bosses round the holes. These bosses are 
supported by the end walls and transverse ribs in the crank- 
case to form a rigid base for the liner assembly. The 
central rib extends the full depth of the crankcase to house 
the main journal bearing, but the two intermediate ones are 
arched to clear the inclined arms of the crankshaft. 


Above the lower decking, the jacket of the cylinder block 
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is divided in two by a transverse web which, in effect, forms 
a vertical extension of the central rib in the crankcase. 
This web has a large hole cored in it to allow water to pass 
through from end to end of the block. It stiffens the block 
and also deflects the water transversely inwards between 
the liners. Each half of the block, of course, contains two 
liners, the flanges of which have flats machined on them 
where they butt together. Between the liners of each pair, 
the minimum water jacket space is 5 mm; thus the spacing 
between the liner axes is 103mm. The spacing between 
numbers 2 and 3 liners is 36mm. Each liner is 92mm 
outside diameter at its spigot end. The diameters of the 
lower and upper flanges are 101 mm and 105 mm respec- 
tively. Between the flanges, the outside diameter of the 
liner is 98mm. The jacket and crankcase walls are 5mm 
thick, while the upper and lower decks are 74 mm thick. 

The front face of the block is machined in one plane to 
receive the water pump, and the front plate and timing cover. 
A small cell cored in this end of the block forms the housing 
for the water pump rotor. The joint faces at the rear end 
of the crankcase are also machined in a single plane: one 
is for the flywheel housing; the other is for the two-piece 
aluminium alloy casting that surrounds the oil return scroll 
on the crankshaft, and which is spigoted into the rear face 
of the rear main journal bearing housing and cap. 

An unusual feature of the return scroll is that the sides of 
the spiral groove are raked, instead of perpendicular to the 
axis of the shaft. The angle of rake is approximately 25 deg. 
A lip is formed round the aperture in which the return 
grooves operate, so that the oil that drains down the inner 
face of the casting does not fall directly on the shaft. Immedi- 
ately in front of this lipped aperture is an oil thrower ring, 
machined integrally on the shaft. Oil flung off this ring 
into the space between the aluminium alloy casting and the 
main journal bearing cap and housing is drained through two 
10 mm diameter holes in the cap and drops into the sump. 

Rubberized cork sealing strips are interposed between the 
peripheries of semi-circular flanges round the front and rear 
bearing caps and lipped semi-circular cut-outs in the ends 
of the pressed steel sump. Each of the three main journal 
bearing caps is held down by two 14mm diameter waisted 
bolts of 38C4h, 0:80-1:10 per cent chromium steel; this 
specification and all the others quoted in this article are from 
the French Standard PN R 971-01 (BNA448). Location is 
effected by short, 18 mm diameter, tubular dowels round 


Left-hand side of the engine and 
transmission assembly, sectioned 
for display. This side of the 
sump is shaped in such a way as 
to clear the drive for the oil 
pump and distributor units 
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the bolts. The short intermediate bearing cap has a single 
stiffening rib round its periphery, while each of the other 
two is stiffened by a flange and a rib. 


Crankshaft and flywheel 

A fully-balanced, three-bearing, four-throw crankshaft is 
employed. It is of a cast steel, containing C 1-2-1-45, 
Si 0:80-1:20, Mn 0-50-0-80, Cr 0-30-0-60, Cu 1-50-2-00, 
and S, P and Ni not more than 0-08, 0-10 and 0-20 per cent 
respectively. This material, after heat treatment, has an 
ultimate tensile strength of 70-90 kg/mm?. Each journal is 
55 mm diameter. Vandervell, white metal lined, shell type 
bearings are employed. Their effective lengths are: front 
39 mm, centre 43mm and rear 48mm. Each shell is a 
0:25 mm interference fit in the housing and the diametral 
running clearance is 0-031-0-059 mm. The overall length 
of the crankshaft between the front of the front web and the 
back of the rear web is 422 mm. All four webs are 20 mm 
thick and 774 mm wide, and the two inclined crank arms 
are 38 mm thick and 76 mm wide. The crank pins are 55 mm 
diameter. Axial location is effected at the centre bearing by 
means of semi-circular thrust washers housed in recesses in 
the front and rear ends of both the cap and housing. 

A flange is formed on the rear end of the shaft to receive 
the flywheel, which is spigoted on and secured by six 10 mm 
diameter set bolts. Accurate location of the flywheel is 
effected by two dowels. A counterbore in the end of the 
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shaft houses the ball bearing for the 17 mm diameter end 
of the clutch shaft, and a felt seal in a steel housing is retained, 

in a hole in the centre of the flywheel, by a circular plate 
held down by the bolts that secure the flywheel to the crank- 
shaft. Should any lubricant escape past this seal, it is trapped 
in the usual manner in a lipped countersink in the centre of 
the rear face of the flywheel. It is then drained through 
holes drilled from the front face so that it cannot contaminate 
the clutch plates. 

The flywheel is of cast iron. Its overall dimensions are 
284 mm diameter, without the ring gear, and 58 mm thick. 
The weight of the unit, complete with ring gear, is 37:5 lb 
and its mass moment of inertia is 0-831 kg-m*. There are 
116 teeth on the ring gear and they mesh with a pinion 
having 9 teeth. This gear, which is of XC48f carbon steel, 
is shrunk on. 


Connecting rods and piston assemblies 

H-section connecting rods of XC32f are employed. 
Their centre-to-centre length is 160 mm and they weigh 
560 gm. The minimum cross sectional overall dimensions 
of the rods are: 134 mm wide over the flanges by 22 mm deep, 
and the web thickness is 2} mm. 

The big ends are split at an angle of 72 deg relative to 
the axis of the rod. Two 10 mm diameter bolts of 35NC6h 
nickel chrome steel, with split pinned slotted nuts, secure 
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Arrangement of the rear mountings for 
the engine and gearbox unit and of 
the tie rod with rubber end fittings 


each cap. There are two ribs 
round each cap; although this 
means that the caps have to be 
made separately from the rod, it 
ensures that they are adequately 
stiff to avoid distortion under 
load. This is an important feature 
so far as the avoidance of high 
local bearing pressures is con- 
cerned. 

A 30 mm long phosphor bronze 
bush is pressed into the small end 
to carry the 24 mm outside 
diameter by 17 mm inside dia- 
meter gudgeon pin. This pin is of 
plain cylindrical section and is 
located axially by wire circlips 
in grooves in the ends of the 
cross-holes in the pistons. The bearing length of the 
gudgeon pin in each of the two cross-holes is 20 mm. 

Pistons of unusual design are employed. They are of 
A-S12UN, an aluminium alloy containing Cu 0-5-1-3, 
Si 11-13, Mg 0°8-1-5, and Ni 0-5-1-3 per cent; each weighs 
470 gm. A noteworthy feature is the incorporation of a 
steel plate insert in a plane normal to each of the gudgeon pin 
bosses. The function of these inserts is to minimize deflec- 
tion of the piston skirt under thrust loading. It would 
appear that this arrangement allows the component to be 
of light construction and of greater rigidity than pistons of 
more conventional design, that is, those that do not have 
steel inserts. 

Heat flow to the skirt is restricted by horizontal slots 
just below the ring belt, the skirt on the side opposite to the 
major thrust face being split. Transmission of the loads 
to the bosses is effected by means of integral aluminium 
alloy struts and the steel reinforcement plates. To support 
the flat crown,.there are five ribs parallel to the axis of the 
gudgeon pin. The ends of the bosses are well clear of the 
bore of the cylinder, so thermal expansion of the relatively 
large masses of metal round the bosses in a direction parallel 
to the axis of the gudgeon pin is of little importance, so 
far as the fit of the piston in the bore is concerned. 

All the rings are above the gudgeon pin. On each piston 
there are three compression rings, each having a face width 
of 2} mm, and one scraper ring of the U-Flex type. The 
top ring is chromium plated and all three compression rings 
are of plain rectangular section, except for a slight taper on 
their faces to facilitate running in. An unusual feature 
of the ring arrangement is that the top land is only 4-6 mm 
wide between the ring groove and the crown. 

Although U-Flex rings are normally produced by 
Thompson Products Inc., of the United States of America, 
Renault have a licence to manufacture them. The component 
is a channel section steel pressing. It is rendered extremely 
flexible by transverse slots about 14mm wide and 1 mm 
apart in the base of the channel and by slots a fraction of a 
millimetre wide in the flanges. There is one slot in each 
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The wet liners of the Renault 2-1 litre 
engine are assembled in pairs in the block 
and are easy to replace in service 


flange for every two in the base, but 
the slots in one flange are offset 
relative to those in the other so that 
they break into the slots in the base 
alternately on each side. 


Timing drive and camshaft 

Helical gears transmit the drive 
to the camshaft. Assembled in the 
following order on to the 32 mm 
diameter front extension of the crank- 
shaft are the XC32f carbon steel 
timing drive gear, a dished oil thrower ring and a flanged 
sleeve that forms the boss of the pressed steel fan belt pulley. 
The whole assembly is retained by a special bolt, the head 
of which incorporates the dogs for the starter handle. There 
are two Woodruff keys in the crankshaft extension, one 
drives the timing gear and the other the pulley. 

The oil sealing arrangement is unusual. An oil return 
groove is machined round the flanged sleeve that carries the 
fan belt pulley. This groove is taper-sided, being about 
4mm wide at the periphery and 3mm wide at its root, 
and 14mm deep. It operates in a lipped sleeve brazed in a 
flanged aperture in the pressed steel timing drive cover. 
The lipped end is innermost and is enshrouded by the 
dished thrower ring. Its function, of course, is to prevent 
oil from running over the end of the sleeve into the oil 
return grooves. A headed peg is pressed through a hole in 
the front face of the timing drive cover; the head is innermost 
and the other end is tapered to form a pointer for use in 
conjunction with a mark on the pulley for timing purposes. 

A plastics gear, with a moulded-in flanged bronze insert 
forming its hub, is employed for the half speed wheel. It is 
simply pressed on to the end of the camshaft and located, by 
akey. A distance washer is interposed between the flanged 
end of the insert and the shoulder at the front bearing. This 
distance washer serves to hold the gear clear of the fillet 
between the front extension of the shaft and the shoulder. 
It also acts as a spacer to provide the clearance necessary 
for the accommodation of the thrust plate, also of bronze, 
that axially locates the shaft. This thrust plate, together 
with the front plate, is bolted to the crankcase. 

A cast iron camshaft is employed. The iron contains 


End elevation of the rear mountings 

of the engine and gearbox unit. The 

plan and side elevations are illustrated 
at the top of the opposite page 
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At the front, a pair of helical gears, the larger one being of plastics, 

transmits the drive from the crankshaft to the camshaft. The employ- 

ment of a plastics gear enables silent running to be obtained without 

unduly close tolerances on the centre-to-centre spacing of the crankshaft 
and camshaft_bearings and their housings in the crankcase 


C 3:2-3-4, Si1-5-2-0, Mn0-7-1:0, P0-15-0-22 and Mo 
0-2-0-4 per cent; it is chilled at the cams to give 1 Rockwell 
hardness of 50-52 C. Between the cams, the shaft is 25 mm 


diameter. Vandervell, white metal lined, steel-backed 
bushes are employed; the front one is 48 mm inside diameter 
by 29mm long, the intermediate one is 48 mm diameter 
by 24 mm long and the rear bearing is 40 mm by 18 mm long. 
A spiral gear to drive the oil pump and distributor is mach- 
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ined on the shaft between the cams for numbers 1 and 2 
cylinders, while between those for numbers 3 and 4 cylinders 
there is an eccentric to actuate the fuel pump. 


Valve gear 

The tappets are unusual in that they are of cylindrical 
section, closed at both ends. They are formed by butt- 
welding together two case hardened mild steel thimbles. 
The main advantage of this type of tappet, by comparison 
with the more conventional piston type, is that it enables 
the push rods to be about 45mm shorter and therefore 
reduces the weight of the reciprocating parts and increases 
the stiffness of the system. In addition, both ends of the 
tappets are stabilized so that these components can be of 
light construction. The tappets are 26mm diameter and 
their wall thickness is 2mm. They are housed in bosses in 
the base of the cylinder block casting, their effective bearing 
length being 40 mm. 

The 7-5mm diameter, solid push rods are of XC32f 
and the effective length of each of them is approximately 
240mm. Their spherical lower ends are case hardened to 
seat on the upper ends of the tappets, and their cupped ends 
are passed through tubes pressed in the aluminium alloy 
head and carry the ball ends of the screw type tappet adjusters 
in the ends of the rockers. 

An unconventional feature of the rocker gear arrangement 
is that the pedestals are integral with the aluminium alloy 
head. The walls of the rocker chamber extend up to a 
level higher than the shaft, and transverse webs connect 
them to the pedestals to form an exceptionally rigid structure. 
These pedestals are line-bored from the ends of the rocker 
box, they are split radially to clamp round the shaft, and 
the front and rear of each is spot-faced where the rockers 
bear against it. After the boring operation, the holes in 
the ends of the rocker box are sealed by screwed-in plugs. 

This arrangement has several advantages. One is that 
assembly is greatly simplified, since there are no bearing 
caps to be screwed down. Another is that the number of 
separate components to be manufactured is reduced. A 
third is that the pressed steel cover is small and the sides and 
end walls of the rocker box are thick and well supported by 
the webs, so that noise is reduced. Since the head is made 
of aluminium, the weight penalty is not great but, of course, 
more aluminium is used than would be the case if the sides 
of the rocker box were of conventional height and a deeper 
pressed steel cover were to be employed on this engine. 
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View looking into 
the rocker box, 
showing the ar- 
rangement of the 
pedestals, which are 
cast integrally with 
the cylinder head 


Thompson __U-Flex 
oil control rings 
are employed 





Forged of 38C4h, steel rockers are employed. Each has 
a 22mm long Clevite bush pressed into its bore. The 
shaft is 20 mm outside diameter by 14 mm inside diameter 
and its ends are sealed by screwed-in plugs. It is axially 
located by a screw inserted radially into the top of number 2 
pedestal to register in a hole in the shaft. Coil springs 
constrain the rockers and pedestals in the usual manner, 
but washers are not interposed between the ends of the 
springs and the rockers. A sleeve adaptor for the lubrication 
connection is fitted round the centre of the shaft. 

Details of the valves are given in the accompanying table. 
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Two steel inserts are cast in the piston, one round each boss, to help to 
prevent undue deflection of its skirt when subjected to the lateral 
components of the gas and inertia loads imposed on the piston 
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The inlet and exhaust guides are the same length and are, 
therefore, interchangeable. Their upper ends are chamfered, 
but their lower ends are square. The lower end of the inlet 
guide is flush with its housing, but that of the exhaust valve 
is about 2 mm inside the end of its housing. This arrange- 
ment has been adopted to ensure that the end of the exhaust 
valve guide does not become overheated by contact with the 
hot gases. If this precaution were not taken, there would be 
a danger of deterioration of the oi! film between the end of 
the guide and the valve stem, and the resultant carbon forma- 
tion might cause the valve to stick. The exhaust valve is 
unusual in that its neck is 1 mm larger in diameter than the 
stem. This undoubtedly is to ensure that the section is 
strong enough in the high temperature area, despite the 
fact that a relatively slender stem is employed. Another 
advantage of this valve neck arrangement is that only the 
stem has to be ground and the work hardened surface layers 
on the neck remain intact to give protection against burning 
and corrosion and to increase fatigue life. 

Tulip type inlet valves and modified tulip type exhaust 
valves are employed because they are lighter than flat- 
headed valves and conform more readily to the seats. The 
inlet and exhaust valve seat inserts are of plain rectangular 
section except, of course, where they are chamfered to form 
the seating faces. Before the inserts are fitted, they are 
immersed in liquid air and the head is heated to 160 deg C. 


Cylinder head 

An aluminium alloy, containing Cu 1:5, Si 2-25, Mg 0-1, 
Fe 1-0, Ni1-5 and Ti0O-2 per cent, is employed for the 
cylinder head. The overall dimensions of the casting are 
148 mm deep by 165 mm wide by 495 mm long. Its lower 
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VALVE DATA 





Inlet Exhaust 


Material 38 C4hsteel  Z30 CNWSD19 
austenitic steel 

Head diameter 38-5 mm 35 mm 
Throat diameter 35 mm 32 mm 
Stem diameter 8-970-8-955 mm_8-945-8-930 mm 
Diametral clearance in guide 0-030-0-081 mm _ 0-055-0-106 mm 
Seat angle 120 deg 
Face width on valve 4-6 mm 
Seat material Cast iron Austenitic steel 
Spring material XC 75 steel wire 
Spring length, free 61 mm 
Spring length, installed 51 mm 
Spring surge frequency 2,600 c/min 
Number of coils 6 
Coil outside diameter 32°8 mm 
Wire gauge 42mm 
Spring retaining method Split collets 
Valve lift 8:2 mm 
Rocker ratio 1°5:1 
Valve guide material Cast iron 
Valve guide length 62 mm 
Valve guide inside and out- 

side diameters 9mm and 15 mm 
Valve opens 6 deg B.T.D.C. | 46 deg B.B.D.C. 
Valve closes 46 deg A.B.D.C. | 6 deg A.T.D.C. 
Ignition timing 5 deg B.T.D.C. 














The material ——— quoted are those of the French standard 
PN R 971-01 (BNA448) 


decking is 11 mm thick and the side walls and top of the 
casting are nearly all 6mm thick. The unusually great 
depth, which is due to the fact that the rockers and the sides 
of the rocker box are cast integrally with the head, un- 
doubtedly contributes much to the stiffness of the casting. 
The right-hand wall of the rocker box is fairly close to the 
valve springs. This means that the holding down bolts on 
that side are not enclosed by the box; however, the bolts 
on the other side are. All the bolts are 12 mm diameter 
and their lengths do not differ greatly—this latter feature is 
important, since it helps to avoid uneven pulling down of the 
head on the block. A copper and asbestos gasket is fitted. 
The sparking plugs are on the right hand side of the 
head, between the overhung base of the rocker box and a 


Transverse sections of the engine, showing the oil pump and distributor 
drive and some details of the lubrication system 
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flange that forms an extension of the lower joint face. Steel 
tubes, with their ends swaged in holes in the base of the 
rocker box and the flange, house the upper ends of the push 
rods. Midway between the ends of the head, a large duct is 
cored vertically between the overhung portion of the box and 
the flange to form an oi! drain into the tappet chest and 
thence to the sump. 

Inverted-bath-tub type combustion chambers are incor- 
porated. On the right-hand side of each there is a shoulder 
to give a squish effect as the piston comes up to top dead 
centre. The valves are in line and are set at an angle of 
5 deg from the vertical, as viewed in end elevation. Although 
the edges of the ports, and even the valve heads, are well 
clear of the cylinder walls, the combustion chamber has had 
to be extended at the front and rear of each pair of valves 
to overhang the liner flanges. It is not clear whether this is 
necessary to ensure that there is ample room for the insertion 
of the seats, or if the extra space was provided in case it was 
needed for the incorporation of larger valves at a late stage 
in the development of the engine. The overhanging portion 
is lipped adjacent to the joint face, the lipped portion bearing 
on the end of the liner. This ensures that pressure is applied 
evenly round the cylinder; in addition, if the end of the 
flange were directly exposed to combustion it would tend 
to distort. 


Carburettor, induction and exhaust systems 

A Solex Autostarter carburettor, type PICBT, is employed. 
It has a 27mm choke, and the jet sizes are as follows: 
main 130, slow running 50, slow running air bleed 120, 
automatic 165, starter 110, accelerator 50, emulsion tube 19, 
float needle valve 1-7 mm. 

Both the aluminium alloy inlet manifold and the cast iron 
exhaust manifold are on the right-hand side of the cylinder 
head. The branch ports of the inlet manifold are swept 
down about 32 mm to the siamesed ports in the cylinder head. 
They are 33 mm inside diameter. Below them, the exhaust 
ports fall away from the head to the connection for the down 
pipe. This connection is 48 mm inside diameter. The two 
manifoids are bolted together and, when the engine is cold, 
a thermostatically controlled valve directs the exhaust 
gases into a jacket round the base of the riser. A 2 mm 


View of the joint face of the cylinder head, from which can be seen the 
layout of the combustion chambers and water passages 
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Arrangement of the carburettor and inlet and exhaust manifolds 


thick copper-and-asbestos washer is fitted at the junction 
between the inlet and exhaust manifolds. 

The down pipe goes to an elliptical section silencer under 
the body floor. This silencer is made from two flanged, 
dished pressings, welded together at their flanges. A steel 
plate, with a layer of insulating material on top of it, is secured 
to the body floor immediately over the silencer. The pipe 
from this silencer leads to another small silencer immediately 
in front of the back axle. Thence the exhaust is taken to the 
rear in the usual manner. Vehicles for export to countries 
with unsurfaced roads do not have the second silencer at 
the rear. Instead, the exhaust tail pipe is swept round to 
one side to discharge in front of the rear wheel. This 
improves the ground clearance at the rear end. 


Water pump and cooling system 

The water pump is driven at 1-1 times engine speed. 
As has already been mentioned, the driving pulley is a pressed 
steel component mounted on a flanged sleeve on the front 
end of the crankshaft. It is fabricated from two identical 
steel pressings brazed together, each forming one side of the 
V-channel. The included angle of the V is about 36 deg 
and the cross sectional dimensions of the V-belt are 17 mm 
wide by 11 mm deep. The driven pulley is an iron casting. 
It is keyed on to the front end of the pump spindle. The 
347 mm diameter, four-bladed, pressed steel fan is spigoted 
and bolted to the driven pulley. 

The pump rotor is unusual in that it is a brass pressing. 
It is pressed on to the 124 mm diameter rear end of the 
spindle and is housed in a cell in the front end of the cylinder 
block casting. A flanged end-plate is spigoted into the 
front of this cell and is retained by the nose-piece casting, 
which carries the bearings and seal assembly. A joint 
washer is interposed between the front face of the cylinder 
block casting and the flanges of the front plate and nose-piece 
casting. A coil spring is spigoted over the front end of the 
boss of the pump rotor and forces a Cyclam seal against the 
end face of a flanged bronze sleeve spigoted into the bearing 
housing in the nose of the water pump assembly. 
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A thrower ring is machined integrally round the spindle; 
it operates in an annular space in the sleeve. Should any 
water pass the seal, it is flung off the thrower into the annular 
space and drains away through a hole drilled radially through 
the sleeve and the base of the casting. A felt ring in a groove 
in the bore of the sleeve immediately in front of the drainage 
space bears on the 164 mm diameter portion of the spindle 
to ensure that the water flung off the thrower cannot get 
into the bearing assembly. 

In front of this sleeve, and assembled on to the spindle in 
the following order, are: the rear ball bearing, a distance tube, 
the front ball bearing, a felt seal in a housing plate, and the 
pulley. The distance tube is, of course, between the inner 
races of the two bearings. The whole assembly, behind the 
seal, is carried in a large diameter sleeve housed in the nose 
of the casting. A circlip in the front end of the casting 
retains the seal, which bears on the boss of the pulley. The 
bearing and shaft assembly is retained by a nut on the 12 mm 
diameter threaded extension at the front end of the spindle, 
and location is effected by two circlips: one is in a groove 
round the shaft, behind the inner race of the rear bearing, 
and the other is in the housing tube, immediately behind the 
outer race of the front bearing. A grease nipple is screwed 
into the top of the nose-piece and the lubricant passes from 
it, through a hole in the sleeve, into the space between the 
two ball bearings. 

The main water-outlet from the pump is into a cell, cored 
in the front end of the cylinder head, closed by a steel plate 
secured to the head by four set screws. From this cell, 
most of the water passes along a distributor tube, whence it is 
directed on to the sparking plug bosses and the exhaust 
valve seats. The remainder goes directly into the cylinder 
block, to cool the liners. Thence it passes through ducts 
into the head, and through the water outlet at the front end 
of the head on the shelf to the right of the rocker box. From 
the outlet, the water passes to the header tank of the fin and 
tube type radiator. 


Oil pump and lubrication system 

A gear-type oil pump is employed. It is bolted to the 
crankcase between numbers 1 and 2 cylinders and is above the 
oil level in the deep, pressed steel sump. The lower end 
of the gear chamber is closed by a casting which forms an 
inverted, dished pick-up. A gauze strainer is wired on to 
the casting, and it is about 10 mm above the base of the sump. 

Both gears are 33 mm long and are of castiron. The driven 
gear has a phosphor bronze bush pressed into it. Its short, 
12 mm diameter spindle is pressed into a hole in the top of 
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the housing, and there is a spiral groove round the spindle 
to spread lubricating oil over the bearing surface. An annular 
groove is machined in the bush to form a reservoir to retain 
a certain amount of oil when the sump is drained. 

The spindle of the driving gear is also 12 mm diameter 
and is pressed on the lower end of its shaft. However, it is 
positively located by a screw in a hole drilled, from the lower 
end, haif in the gear and half in the spindle. The end of the 
hole is peened over to lock the screw. Immediately above 
the gear, the spindle bears in a 25 mm long phosphor bronze 
bush pressed into a hole in the pump housing. Oil is fed 
into the upper end of this bush froma reservoir, which is formed 
in the top of the housing and filled by splash and drainage. 

The upper end of the spindle is splined to receive a sleeve, 
on the periphery of which is machined the spiral gear that 
meshes with the driving gear on the camshaft. The lower 
end of this sleeve bears directly in its housing in the crank- 
case. Below it is a dowel sleeve to locate the pump body 
relative to the crankcase. The upper end of the spiral gear 
is slotted to receive the tongued spigot of the distributor 
drive. A turret casting, spigoted into a boss on the crankcase 
at a point immediately above the gear, carries the distributor. 
Interposed between the end of the turret casting and the 
gear is a flanged distance sleeve. The direction of rotation 
of the spiral gears is such that the axial thrust is taken by 
this distance sleeve. 

A spring-loaded plunger type relief valve is incorporated 
in the pump casting. The head of the plunger is shouldered 
and the seating face is formed by a chamfer ground on the 
end of the small diameter portion. Thus, immediately 
the valve lifts, the oil pressure acts on the larger diameter 
portion, so the valve cannot seat again until the pressure has 
fallen substantially below that necessary to lift it initially. 
This ensures that the valve will not flutter. The by-passed 
oil goes through a radial hole just above the seat, into the 
centre of the plunger and thence axially through the spring 
and out through a pipe elbow, which directs it downwards 
to ensure that it is not splashed about by the rotating 
crankshaft. 

The main gallery is 10 mm diameter and is drilled longi- 
tudinally in the base of the cylinder block. There are three 
6 mm diameter drilled ducts between it and the main journal 
bearings. The upper end of the duct in the intermediate 
web is increased to 10 mm diameter and is joined by a hole 
of the same diameter leading from a pipe connection to the 
pump. A horizontal duct from this hole is drilled from the 
side of the crankcase and its end is tapped to receive the 
oil pressure gauge, which is screwed directly into it. 


The holes for the rocker shaft are line-bored 

through an aperture in each end of the rocker 

box. These two apertures are then sealed 
with screwed-in plugs, one at each end 
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Screwed into the upper end of the 10 mm diameter portion 
of the connection between the gallery and the intermediate 
main journal bearing is a union for a pipe that takes the 
lubricant to the rocker gear. The other end of this pipe is 
connected to a banjo union in the top of the tappet chest, 
whence drilled ducts carry the lubricant through ducts in 
the upper portion of the cylinder block and the cylinder 
head to another pipe connection between the top of the head 
and the sleeve adaptor round the centre of the hollow rocker 
shaft. 

From this adaptor the oil passes through a radial hole 
into the hollow rocker shaft and out through other radial 


holes to the rocker bearings. The oil return is through the 
push rod housings and also through a large cored duct, on 
the right-hand side of the head, to the tappet chest; thence 
it goes through small cored holes, between the tappet 
housings, to the crankcase and sump. A thimble fitting is 
screwed into the front wall of the crankcase and drilled to 
direct oil from the passage that feeds the front main journal 
bearing into the meshing point of the timing gears. The 
big ends are served in the usual way by drillings from the 
main journals. An unusual feature of the lubrication system 
is that the tappets are pressure lubricated, being served by 
holes drilled to draw oil from the main gallery. 





Epoxide Resin Tools 


Four Methods of Manufacture, Each for a Different Type of Application 


Hiroxme tooling is a development, about which Bakelite 
Ltd., of 12 Grosvenor Gardens, London S.W.1, have just 
compiled an information sheet based on their extensive 
experience. The advantages of using plastics and, in parti- 
cular, of the polyester epoxide resins for the production of 
tools used in the engineering, foundry and sheet metal 
fabricating industries, are as follows. Plastics tools can be 
produced quickly to a high degree of accuracy directly from 
simple models or moulds made from wood, metal or plaster. 
Neither heat nor pressure is essential. Machining and hand 
finishing operations are eliminated and savings in both time 
and cost of production are made. 

Polyester resins that cure without the application of either 
heat or pressure are being used to produce some types of 
jigs and fixtures, in the form of fibrous glass-reinforced 
laminates, but the shrinkage that occurs during cure limits 
the degree of accuracy that can be obtained. In addition, 
these resins are unsuitable for casting in bulk and their uses 
are therefore restricted. 

The more recently introduced epoxide resins, which 
harden without the application of heat or pressure, are at 
present considerably more expensive than the polyester 
resins, but show negligible shrinkage during cure. Bakelite 
epoxide resins can be used either for laminating or for 
casting in bulk. The cured products are tough, hard wearing 
and very stable dimensionally, and their use for the produc- 
tion of tools is expanding rapidly. Duplicate models, 
checking and assembly fixtures, pantograph and copy milling 
models, foundry patterns, and core boxes, metal forming 
press tools for short runs and other similar tools based on 
epoxide resins are now being produced and used successfully. 

Liquid epoxide resins are hardened or cured by chemically 
combining them with selected materials usually referred to as 
hardeners. These materials combine with epoxide resins to 
form an integral part of the hardened structure and have 
therefore a pronounced effect on the physical properties of 
the product. In addition, the hardener has a marked influence 
on the curing rate and handling characteristics of the resin- 
hardener mixture. The chemical reaction that takes place 
between epoxide resins and the hardeners is exothermic. 
Moreover, the rise in temperature, which is governed by the 
reactivity of the hardener used and the bulk of material 
involved, must be kept low in order to minimize the shrinkage 
caused by thermal contraction. When large bulks, which 
retain most of the heat generated, are involved, hardeners 
of low reactivity are employed. For smaller bulks, where 
part of the heat is lost, more vigorous hardeners are used, 
while in thin films and laminates, where almost all of the heat 
is lost, only the most vigorous hardeners are suitable. 

One-stage gravity casting is the simplest method of 
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production and is particularly suitable for the production of 
small, lightly stressed tools that are intricate in contour, for 
example, foundry patterns, core boxes, copy milling and 
pantograph models. .This method can only be successfully 
used for castings up to a maximum thickness of approximately 
6in. Larger castings are made by the two-stage gravity 
casting method. 

For large castings, where the one-stage gravity casting 
method is either uneconomic or impracticable because size 
precludes controlling the exothermic heat developed, a two- 
stage gravity casting method is used. A pre-cast core, 
containing a very high proportion of coarse filler, is faced 
to a thickness of between % and } in with material similar 
to that used for one-stage gravity casting. The facing 
mixture should be standardized on resin R.18774, or 
R.18774/1, with hardener Q.18905 to a thickness of 3 in; 
alternatively, resin R.19019 with hardener Q.18988 can be 
used to a thickness of ?in. There is again a choice of 
hardener for the production of the core, the selection 
depending upon the size of the casting involved. 

Large, lightly loaded jigs and fixtures, such as duplicate 
models, checking and assembly fixtures, and drill cages have 
to be of the lowest possible weight and have optimum 
stability and dimensional accuracy. These are best obtained, 
when practicable, by a laminated form of construction that 
includes woven glass cloth as reinforcement. The basic 
method of construction is to apply a surface coat of filled 
epoxide resin, which is re.nforced by a laminate moulded 
without pressure to the required contour. The laminate is 
supported by a tubular or egg-crate type of structure. 

Laminating combined with gravity casting is particularly 
recommended for producing highly stressed tools, such as 
those used for forming sheet metals. One- or two-stage 
gravity castings, in theory, have adequate mechanical 
strength for forming sheet metal and this has been confirmed 
in a few special cases or when tools have been used under 
carefully controlled conditions. For most practical purposes, 
however, their strength has proved to be inadequate, and 
tools produced by a combination of laminating and gravity 
casting, which include glass cloth reinforcement, are more 
durable. The inclusion of reinforcement eliminates failures 
due to localized or total fracture. 

The method of manufacturing each component of a metal 
forming tool is in the first stage similar to that already 
described for producing the contoured laminates that are 
employed for lightly loaded jigs and fixtures. A surface 
coat of slate-powder-filled epoxide resin is reinforced by a 
glass cloth laminate, moulded without pressure to the 
required contour. The tool is completed by filling the 
cavity formed by the laminate with heavily filled epoxide. 
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FILLING BODYWORK SEAMS 


Perdeck Solder Paints for Tinning Steel Panels 


In order to attain a desirable sleek appearance on modern 
production bodywork it is necessary for all seams and joints 
to be given a perfectly smooth, blended surface before the 
protective and decorative finishes are applied. These panel 
joints are usually filled with solder and before this can be 
done effectively the steel surfaces must be thoroughly tinned. 

Imperfect tinning can be time-wasting in production and, 
since its consequences may not become obvious until after 
the vehicle has been in operation for a considerable period, 
damaging in service. In cases where the delayed effects of 
unsound tinning had led to deterioration of the filled joint, 
research revealed that a separate flux and either stick solders 
or other solder compounds had been used for tinning. When 
tinning by such methods, much of the flux is liable to be 
volatilized before the®solder reaches melting temperature 
and slight surface greasiness due to handling or other causes 
may add to the fluxing difficulties which, basically, are the 
root cause of the trouble. Prior buffing of the metal cannot 
be depended upon to eradicate the problem, for the flux 
generally tends to contract on the metal surface in a somewhat 
similar manner to the way water contracts into drops on an 
oily surface. When the flame of a gas torch is directed to 
such imperfectly fluxed joints, the “dry” fluxed areas 
become oxidized, thereby adding to the tinning difficulties. 

For car bodywork that will be exposed to the vagaries of 
the weather, it is essential that there are no minute pockets 
of porosity in the tinned surface or areas of corrosion will 
eventually be set up with disastrous results on the finished 
bodywork. Throughout the entire area treated, the tin must 
be continuously alloyed with or bonded to the surface of the 
steel panel. Any “bridging” of the tinning is inimical to a 
sound and weatherproof joint. A microscopic investigation 
of bridged tinning reveals small islands of so-called “homo- 
geneous tinning” connected by small bridges of solder that 
are not actually bonded to the base metal. Such areas can 
sustain only slight tensile or shear forces and generally 
reveal themselves after persistent vibration in service has 


Brush application of the solder paint to a seam-welded joint preparatory 
to tinning for subsequent filling of the joint with stick solder 


ruptured the attachments. Eventually, the solder fillet 
loosens and finally falls out. 

These hazards are completely eliminated, it is claimed, by 
the use of Perdeck “EPATAM 3311” solder paint for tinning. 
The paint consists primarily of a pulverized solder held in 
stable suspension in a flux of a patented specification and 
can be applied by brush or by spray. The paint spreads 
easily, distributing the powdered solder evenly over the 
surfaces to be treated. No special preparation is necessary 
since the flux has powerful degreasing, spreading and wetting 
properties which effectively condition the surfaces for 
tinning. 

The painted or sprayed area is then heated by any con- 
venient means—a gas torch, for instance—to the usual 
soldering temperature until the solder in the paint flows 
over the surface. De-wetting will not occur as any grease 
or mild dirt will be lifted from the surfaces and will float 
on the tinning. Whilst still hot, the flux residues and the 
contaminations are removed by wiping with a dry cloth to 
leave a bright tinned surface. The coating is continuous 
and non-porous and a high measure of corrosion resistance 
is assured. The flux contains no free acid, although the 
residuals are slightly corrosive. These are either removed 
or neutralized in the usual alkaline wash which the body 
undergoes before priming. 

This solder paint provides the most efficacious method 
of tinning but is also economical in production time and in 
material. The paint is water-soluble and can be diluted by 
the addition of tap water. It is stated that one pound of 
EPATAM 3311 paint when diluted with an equal volume 
of water will effectively tin an area of 50 ft? if it is applied by 
brush, and even more if the application is by spray gun. 


Tinning stainless steel 

Conventional fluxes, or even strong phosphoric acid will 
not ensure the effective wetting of stainless steel and the 
tinning contracts in the familiar manner of water on an oily 


Operators puddling stick solder into the bright-tinned joint. Open-flame 
gas torches are used and only normal soldering temperature is required 


Automobile Engineer, September 1957 





The solder-filled seam is disced off to leave a smoothly blended and 
run-out joint surface 


metal surface. This difficulty is overcome by means of a 
recently introduced version of EPATAM 3311 solder paint, 
designated PLF.73/11. It is used, undiluted, in the way 
already described and requires heating only to normal 
soldering temperature. Although specifically developed 
for stainless steels, it can be used equally well on all solderable 
metals and in the case of brass or copper can be slightly 
diluted with water to secure the utmost economy. 

Another outstanding advantage of this special type of 
paint is its ability to tin metal surfaces heavily contaminated 
by rust, grease, or dirt. Heat higher than that normally 


A completed body shell ‘‘in the white’’ and ready to be moved off for 
priming and finishing 


required for soldering may be necessary on some surfaces 
and up to 350 degC. may be used for black mild steel. 

Each of these solder paints, the regular and the special 
versions, is available in several grades of varied specification 
to suit different metals. Three standard grades of the 
PLF.73/11 paint have 40/60 tin/lead, 60/40 tin/lead, and 
pure tin contents respectively. The research laboratory of the 
manufacturers, Perdeck Solder Products Ltd., Abbey Mills, 
Waltham Abbey, Essex, will undertake the investigation of 
specific tinning or soldering problems and advise on the 
selection and method of application of the paints. 





Leyland Worldmaster Pressurized Cooling 


PRESSURIZED cooling system has been introduced, 

by Leyland Motors Ltd., for the home and export range 
of the Royal Tiger Worldmaster passenger chassis. This 
chassis, of course, is of the underfloor-engine type of layout 
and has proved to be particularly attractive for many of the 
export markets. In the near future, all the output of chassis 
of this type will incorporate the new cooling system. 

The adoption of the new system has eliminated the need 
for the large header tank previously used on these models, 
but an expansion tank is needed to collect water ejected from 
the system as a result of the expansion of the coolant as its 
temperature increases. Another alteration that has been 
made is that the thermostat now opens at 165 deg F instead 
of 185 deg F. 

With the new arrangement, a valve below the sealed filler 
cap opens when the pressure of the coolant exceeds 4 Ib/in?, 
the surplus coolant being taken by a pipe to the expansion 
tank mounted on the chassis frame. This tank has a capacity 
of approximately one-tenth of the total capacity of the 
cooling system. When the temperature of the engine coolant 
falls and the liquid therefore contracts, a second valve opens 
to allow the surplus coolant in the expansion tank to be 
syphoned back into the main system. This arrangement 
not only keeps the cooling system topped up, but also 
conserves the water and prevents loss of any anti-freeze 
mixture in it. The manufacturers state that tests have 
shown that the re-arrangement of the water circulation in the 
modified chassis results in a slightly lower consumption of 
engine lubricating oil, increases engine life and prevents 
loss of coolant. The new installation is shown on the right. 
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Perdeck Solder Paints for Tinning Steel Panels 


In order to attain a desirable sleek appearance on modern 
production bodywork it is necessary for all seams and joints 
to be given a perfectly smooth, blended surface before the 
protective and decorative finishes are applied. These panel 
joints are usually filled with solder and before this can be 
done effectively the steel surfaces must be thoroughly tinned. 

Imperfect tinning can be time-wasting in production and, 
since its consequences may not become obvious until after 
the vehicle has been in operation for a considerable period, 
damaging in service. In cases where the delayed effects of 
unsound tinning had led to deterioration of the filled joint, 
research revealed that a separate flux and either stick solders 
or other solder compounds had been used for tinning. When 
tinning by such methods, much of the flux is liable to be 
volatilized before the®solder reaches melting temperature 
and slight surface greasiness due to handling or other causes 
may add to the fluxing difficulties which, basically, are the 
root cause of the trouble. Prior buffing of the metal cannot 
be depended upon to eradicate the problem, for the flux 
generally tends to contract on the metal surface in a somewhat 
similar manner to the way water contracts into drops on an 
oily surface. When the flame of a gas torch is directed to 
such imperfectly fluxed joints, the “dry” fluxed areas 
become oxidized, thereby adding to the tinning difficulties. 

For car bodywork that will be exposed to the vagaries of 
the weather, it is essential that there are no minute pockets 
of porosity in the tinned surface or areas of corrosion will 
eventually be set up with disastrous results on the finished 
bodywork. Throughout the entire area treated, the tin must 
be continuously alloyed with or bonded to the surface of the 
steel panel. Any “bridging” of the tinning is inimical to a 
sound and weatherproof joint. A microscopic investigation 
of bridged tinning reveals small islands of so-called “homo- 
geneous tinning”’ connected by small bridges of solder that 
are not actually bonded to the base metal. Such areas can 
sustain only slight tensile or shear forces and generally 
reveal themselves after persistent vibration in service has 


Brush application of the solder paint to a seam-welded joint preparatory 
to tinning for subsequent filling of the joint with stick solder 


ruptured the attachments. Eventually, the solder fillet 
loosens and finally falls out. 

These hazards are completely eliminated, it is claimed, by 
the use of Perdeck “EPATAM 3311” solder paint for tinning. 
The paint consists primarily of a pulverized solder held in 
stable suspension in a flux of a patented specification and 
can be applied by brush or by spray. The paint spreads 
easily, distributing the powdered solder evenly over the 
surfaces to be treated. No special preparation is necessary 
since the flux has powerful degreasing, spreading and wetting 
properties which effectively condition the surfaces for 
tinning. 

The painted or sprayed area is. then heated by any con- 
venient means—a gas torch, for instance—to the usual 
soldering temperature until the solder in the paint flows 
over the surface. De-wetting will not occur as any grease 
or mild dirt will be lifted from the surfaces and will float 
on the tinning. Whilst still hot, the flux residues and the 
contaminations are removed by wiping with a dry cloth to 
leave a bright tinned surface. The coating is continuous 
and non-porous and a high measure of corrosion resistance 
is assured. The flux contains no free acid, although the 
residuals are slightly corrosive. These are either removed 
or neutralized in the usual alkaline wash which the body 
undergoes before priming. 

This solder paint provides the most efficacious method 
of tinning but is also economical in production time and in 
material. The paint is water-soluble and can be diluted by 
the addition of tap water. It is stated that one pound of 
EPATAM 3311 paint when diluted with an equal volume 
of water will effectively tin an area of 50 ft? if it is applied by 
brush, and even more if the application is by spray gun. 


Tinning stainless steel 

Conventional fluxes, or even strong phosphoric acid will 
not ensure the effective wetting of stainless steel and the 
tinning contracts in the familiar manner of water on an oily 


Operators puddling stick solder into the bright-tinned joint. Open-flame 
gas torches are used and only normal soldering temperature is required 
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The solder-filled seam is disced off to leave a smoothly blended and 
run-out joint surface 


metal surface. This difficulty is overcome by means of a 
recently introduced version of EPATAM 3311 solder paint, 
designated PLF.73/11. It is used, undiluted, in the way 
already described and requires heating only to normal 
soldering temperature. Although specifically developed 
for stainless steels, it can be used equally well on all solderable 
metals and in the case of brass or copper can be slightly 
diluted with water to secure the utmost economy. 

Another outstanding advantage of this special type of 
paint is its ability to tin metal surfaces heavily contaminated 
by rust, grease, or dirt. Heat higher than that normally 


A completed body shell ‘‘in the white’’ and ready to be moved off for 
priming and finishing 


required for soldering may be necessary on some surfaces 
and up to 350 degC may be used for black mild steel. 

Each of these solder paints, the regular and the special 
versions, is available in several grades of varied specification 
to suit different metals. Three standard grades of the 
PLF.73/11 paint have 40/60 tin/lead, 60/40 tin/lead, and 
pure tin contents respectively. The research laboratory of the 
manufacturers, Perdeck Solder Products Ltd., Abbey Mills, 
Waltham Abbey, Essex, will undertake the investigation of 
specific tinning or soldering problems and advise on the 
selection and method of application of the paints. 





Leyland Worldmaster Pressurized Cooling 


PRESSURIZED cooling system has been introduced, 

by Leyland Motors Ltd., for the home and export range 
of the Royal Tiger Worldmaster passenger chassis. This 
chassis, of course, is of the underfloor-engine type of layout 
and has proved to be particularly attractive for many of the 
export markets. In the near future, all the output of chassis 
of this type will incorporate the new cooling system. 

The adoption of the new system has eliminated the need 
for the large header tank previously used on these models, 
but an expansion tank is needed to collect water ejected from 
the system as a result of the expansion of the coolant as its 
temperature increases. Another alteration that has been 
made is that the thermostat now opens at 165 deg F instead 
of 185 deg F. 

With the new arrangement, a valve below the sealed filler 
cap opens when the pressure of the coolant exceeds 4 lb/in’, 
the surplus coolant being taken by a pipe to the expansion 
tank mounted on the chassis frame. This tank has a capacity 
of approximately one-tenth of the total capacity of the 
cooling system. When the temperature of the engine coolant 
falls and the liquid therefore contracts, a second valve opens 
to allow the surplus coolant in the expansion tank to be 
syphoned back into the main system. This arrangement 
not only keeps the cooling system topped up, but also 
conserves the water and prevents loss of any anti-freeze 
mixture in it. The manufacturers state that tests have 
shown that the re-arrangement of the water circulation in the 
modified chassis results in a slightly lower consumption of 
engine lubricating oil, increases engine life and prevents 
loss of coolant. The new installation is shown on the right. 
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This truck-tractor with semi-trailer has been specially designed for service in Western U.S.A. 


A New American High-Capacity Truck 


A Combined Truck and Tractor with Four Axles and Underfloor Engine 


Dasicnmns of commercial vehicles in the United States 
have not one set of legal restrictions to contend with, but 
many. Each state is free to set up its own restrictions on 
speed, weight, length and other factors. In all the Western 
States, however, a maximum overall! length of 60 ft for a 
truck and trailer is permitted and a special design of truck 
and trailer combination has grown up for use in this area. 

One of the most interesting is a truck-tractor and trailer 
unit that has been developed by the Pacific Intermountain 
Express, of Oakland, California, long a pioneer in the 
evolution of special vehicles for use on its routes between 
Los Angeles, San Francisco and Denver. These vehicles 
have been designed for maximum payload capacity, both in 
pounds and in cubic feet, while keeping within the existing 
60 ft overall and axle-load limits. 

This truck-tractor unit, which is built by the Kenworth 
Motor Truck Corporation, of Seattle, is unique in several 


The rear axles are positioned by radius rods 
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The truck-tractor front axles 


First, while it is a tractor, in that it carries a 
“fifth wheel’ and hauls a semi-trailer—an arrangement 
almost universal in heavy haulage in America—it also carries 


respects. 


a cargo container. Next, it has two front axles, a design 
common enough in Great Britain, but almost unknown in 
America. Third, it has air-cushion springing, of the type 
described in the January 1956 issue of Automobile Engineer 
in connection with its pioneer use on the Greyhound “Sceni- 
cruiser” coach. 

Finally, the engine is placed on its side under the frame, 
just behind the second front axle, much as it would be 
installed in an underfloor-engined bus. 


Truck-tractor unit 

The truck-tractor unit is 31 ft long overall and has a wheel- 
base of 297 in, measured from the centre-line of the front 
bogie to the centre-line of the rear bogie. A 17 ft 
aluminium-alloy cargo box is mounted on its frame. Two 
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types of boxes are in use, one with a skin stressed to help 
carry the frame loads, the other separated from the frame 
and removable with its contents as a package. 

The semi-trailer which is hauled by this tractor unit is 
35 ft long and has a cargo body of the same length. With 
a cargo capacity of 1,025 ft® in the cargo box of the tractor, 
the total capacity of tractor and trailer is 3,300 ft®. The 
weight of the bare truck-tractor is 16,330 Ib, that of its cargo 
box is 2,550 lb, giving a tare weight for the track-tractor 
unit of just under 8} long tons. 


Engine 

As the power unit for the truck-tractor, a Cummins 
model NHHT-600 engine is used. It has six cylinders, 
with a bore and stroke of 546 in respectively, and a dis- 
placement of 743 in*. Its total dry weight, with all accessories, 
is 2,590 Ib. It is fitted with an exhaust-driven turbo-blower 
and develops 250 b.h.p. at 2,100 r.p.m. 

The engine is installed on its side, under the frame, 
immediately behind the trailing front axle. The radiator 
is mounted at the front end of the chassis in the conventional 
position and the cooling fan is electrically-driven. A fan 
motor, which is thermostatically controlled, operates on 
110-volt D.C. current, which is supplied by the main engine- 
driven 110-volt A.C. alternator through a rectifier. The 
engine drives the vehicle through a conventional friction 
clutch and a ten-speed gearbox, ali the gears of which are 
controlled through a single lever. 


Axles 


For the front axle the arrangement is generally similar to 
that used on several British lorries, except that a single, light 
semi-elliptic spring is fitted along each side under the axles. 
The main purpose of this spring is to position the axles and 
to absorb the braking torque, since the load is carried almost 
entirely by four separate air cushions, two directly over each 
axle. Regardless of the load, the frame height is kept con- 
stant by an automatic air valve which either admits or vents 
compressed air to or from the air cushions. The turning 








































The chassis for the truck-tractor 


radius of the vehicle is 50 ft, which requires a 35} deg 
steering lock of the inner front wheel. Power-assisted 
steering has apparently not been found necessary. 

The rear-axle suspension is similar to that of the front 
axles, except that the axles are positioned by radius rods. 
Two air cushions are fitted over each axle, with automatic 
frame-height control. Single tyres are fitted to all front 
wheels and dual tyres to the rear wheels; the tyres are 
tubeless and of the same size all round. 





Zwickleen Edge-type Filter 


NEW range of “self-cleaning” filters is now being 

produced by Zwicky Ltd., of Slough. Manufactured in 
six standard units with inlet sizes of from 4 in to 2 in dia- 
meter, each is available with the strainer element discs 
spaced at 0-003 in, 0-006in, or 0-010 in, equivalent to 
200X200, 100100 or 60X60 gauge mesh respectively. 
The smaller units, for piping of from 4in to 1 in bore, 
have bodies and sumps of light alloy and the connections are 
screwed either B.S.P. or U.N.F. Larger units are in cast 
iron and the connections are flanged. All are specified for a 
maximum working pressure of 50 1b/in? but are tested to 
100 1b/in?. 

The strainer element comprises a stack of apertured 
steel discs interspaced by separators of a thickness defining 
the specified filtration gap between adjacent discs. Liquid 
flow is from the outside to the inside of the element, with 
any foreign matter being removed and held at the outer 
edges. A stack of steel scraper blades is mounted to one side 
of the element and engaged in the filtration gaps. Rotation 
of the element through 360 deg by means of the handle 
enables the scrapers to remove the whole of the accumulated 
dirt or debris, which then falls to the sump at the base of the 
casing. 

Since the element is mounted in the casing and withdrawn 
with it, sump clearing is a more convenient and less messy 
operation than is usual. Strainer elements alone can be 
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supplied for incorporation in a manufacturer’s own products. 

The filtration passage in the element, even at the closest 
spacing, has a clear area several 
times that of the inlet and outlet 
pipes. With the strainer gapped 
at 0-003 in, the capacity of the 
smallest unit is 155, 60, and 
32 gal/hr for fluids of 50, 300, 
and 500sec Redwood No. 1 
viscosity respectively. In each 
case the pressure drop across the 
element is only 14 1b/in’. 

It is robustly constructed and 
cannot be damaged by a high 
pressure drop. The smallest unit 
weighs approximately 61lb and 
has a sump chamber of 4in 
diameter. Overall length, includ- 
ing the handle, is 8? in and only 
1} in clearance is required to drop 
the chamber for withdrawal. 


Zwickleen filter sectioned to show strainer 

element and scraper blades. The element 

is cleaned, without interruption of service, 
by a complete turn of the handle 
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COLD FORMING WIRE 
OR STRIP MATERIAL 


The New Heenan S 14 Hydraulically Operated Multiform Machine 


Mourrsue presses for forming a virtually unlimited 
variety of shaped components directly from coiled stock are 
capable of very high rates of production. The camshaft 
speed, determining the cycle time and corresponding to the 
output rate, may be from 100 rev/min to 320 rev/min, 
according to the size and complexity of the component. 
With special tooling—forming two at a time and severing, 
feeding two wires or strips simultaneously, slitting a strip 
into two or more narrower strips, or pressing two or more 
blanks from a single strip—the normal! single-part rate can 
be multiplied. 

Hitherto, such multi-slide machines were mechanically 
operated. Press and slide movements were cam-actuated 
from an extensive shafting system around both sides and 
both ends of the machine. Box cams, angularly adjustable 
on their hubs and secured by pinch bolts, were employed. 
As the cams were relatively costly items and were not 
readily removable from their shafts, the practice was to fit 
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maximum-stroke cams and to use them for all classes of 
work. Thus, in the case of some components, the working 
strokes of various slides were greater than was necessary. 

The high speed of operation was possible only by 
extensive overlapping of operations, and this demanded 
meticulous timing. Setting was effected by adjusting the 
angular position of the cams; an operation demanding the 
exercise of a high degree of skill and the expenditure of 
considerable time. Machines characterized by this com- 
bination of high output rate and relatively long setting time 
were, therefore, primarily of interest to manufacturers 
requiring exceptionally large quantities of certain com- 
ponents or to specialist firms supplying standard 
components to a wide market. Obviously, they were not 
economically suitable for the batch production of relatively 
small quantities of successively different components. 

It was such considerations that led to the conception and 
design of the new hydraulically operated machine by 








A quick-opening straightening rolls; B reci- 
procating feed gripper; C stationary gripper; 
D toggle-type, hydraulically operated press 
unit; E cut-off unit; F left-hand forming 
slide; G front forming slide; Hi rear forming 
slide; J right-hand forming slide; K vertical 
forming mandrel; L geared electric motor 
driving camshaft; M master camshaft; 
N control panel; P levers for manual setting 
movement of each slide; @ pedestal 
housing main driving motor, hydraulic pump, 
hydraulic accumulator and fluid reservoir 





Arrangement in elevation and plan 
of the Heenan hydraulically oper- 
ated S$ 14 Multiform machine 
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A die set; B punches; C marking punch; 
D cut-off tool; E vertical forming mandrel; 
F front forming tool; G left-hand forming 
tool; HH right-hand forming tool; J rear 
forming tool 


Schematic layout of press and form 

tools on strip-forming machine. 

The finished component is stripped 

vertically downwards from the 
vertical mandrel 


Heenan & Froude Ltd., of Worcester, to supplement an 
existing wide range of mechanically operated machines 
produced by the company. The main objectives of the new 
design were the reduction of setting time and the simplifica- 
tion of setting so that it could be effected by semi-skilled 
labour. It is claimed that, for the majority of components, 
setting time has been reduced by 90 per cent. In actual 
practice it may take from two to four hours to reset a 
mechanical machine but the maximum time required on the 
hydraulic machine is thirty minutes. 

A conventional mechanical machine draws stock from a 
coil, straightens it, feeds it in accurate lengths, holds it, 
performs work on it with a horizontal press, and then 
progresses it to a forming station where four slides, operat- 
ing horizontally, work against a vertical former around 
which the component is bent or folded. At some convenient 
stage the appropriate length of strip or the component blank 
is parted from the stock, and a vertical slide strips the 
component from the vertical former and discharges it 


The small masier camshaft can be inched by push button and the slides 
can be moved manually when setting up the machine 
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through the table of the machine. The cams for actuating 
all these slides must be timed, together with the adjustment 
of the feed stroke and various other items, each time a 
machine is set to produce a different component. Moreover, 
the complete setting operation has to be repeated when 
subsequently the machine is required to produce the first 
component again. On the new machine the setting is made 
on a single small control camshaft, which can be readily 
dismounted from the machine as a unit and held in the tool 
store until again required. 

Dealing first with the layout of the new machine, it may 
be noted that it occupies approximately only 50 per cent 
of the floor space required by an equivalent mechanical 
machine. The overall dimensions are 5ft 6in long, 3 ft 
from front to rear, and 4ft high. The omission of the 
surrounding shaft system and the actuation cams enables 
the setter to approach much closer to the machine centre 
and to observe the movement of the slides without being 
in any way endangered by revolving mechanism. Since the 


View of the forming slides and the press. The press tie-bar is withdrawn 
on its slide mounting to give access to the toggle linkage 
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This heavy contact is turned out at the rate of 80 per min. Previously 
it had been produced on seven individually operated presses 


whole working area of the machine is cantilevered from the 
pedestal, the setter can sit comfortably at chair height with 
his knees below the machine table. This constructional 
feature also leaves a clear space below the table for the 
placing and removal of work bins. 

The system of hydraulic operation developed by 
Heenan & Froude Ltd. is relatively simple and gives a high 
degree of accuracy. Each slide has beneath it a hydraulic 
cylinder which is connected to a high-pressure fluid system. 
Control of the position of the cylinder is by means of a 
small servo valve requiring only a light mechanical move- 
ment to operate. Movement of the servo is reflected 
instantly and precisely in the associated slide cylinder. 

There have been, in the past, other projects to operate 
slide machines hydraulically. In some instances control 
was by piston-type valves, and in others by solenoid- 
operated valves, but by neither method could the necessary 
precision be attained or maintained. 

The servo valves on the Heenan machine are actuated by 
a small, light camshaft which is remotely sited in a con- 
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venient iocation on the table above the pedestal. Roller- 
ended cam-follower levers are connected to the servo valves 
by flexible cables moving in fairleads. The effective lengths 
of these cables are individually adjustable. Since the loading 
is very light—actually merely a few pounds pressure is 
required—the mild steel cams are only 0-125in wide and 
are used in the soft condition. In the majority of cases, no 
doubt, the cams used will be of the standardized forms, 
available at a cost of a few shillings per set. However, the 
standard profile of a cam can be modified if desired by 
filing, even when the cam is mounted for operation on the 
machine. The slightest removal of metal from the cam 
will be reflected in a modified movement of the associated 
press or slide. Special cams can easily be sawn from 
10 S.W.G. mild steel plate when required. 

Each cam is mounted on a divided and screwed bush 
which is keyed to the cam spindle. It is clamped against a 
shoulder on the bush and is pinned to secure the timing 
after setting. Since the complete camshaft is producible at 
low cost, it is envisaged that the practice will be for an 
assembled camshaft to be retained for each component. 
The camshaft and the special tools for the component could 
then be stored together and be immediately available when 
next required for production. For rapid mounting and 
dismantling, the shaft runs in divided and hinged bearings. 
It is driven by a 380 V, 3-phase, 50 cycle, constant-speed 
electric motor having a geared output speed of 225 rev/min. 
The drive is transmitted to the camshaft by interchangeable 
pairs of gears to give the required camshaft speeds. 
Normally, these speeds range from 50 to 150 rev/min but 
higher speeds, up to 300 rev/min in suitable cases, can be 
arranged. 

All tools—incidentally they are interchangeable with tools 
used on the counterpart mechanical machine—are designed 
so that they fit on the slides without any individual adjust- 
ment. When setting up to repeat a run on a particular 
component, therefore, it is merely necessary to fit the tools 
on the slides, mount the camshaft in position, and set up 
the stock reel, and the machine is ready to run. Any minor 
modification of a particular movement to the extent of a 
few thousandths of an inch that may be deemed necessary 
or desirable can be made whilst the machine is running by 


On the hydraulic Multiform machine 
the worktable carrying the press 
and the forming slides is cantilevered 
from the pedestal to give free access. 
All driving mechanism is arranged 
below the table to ensure ra od 
when" setting and during operation 
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adjusting the effective length of the appropriate control 
cable from the cam follower to the servo valve. The result 
of any adjustment can be observed on the components 
dropped into the work bin. This is a considerable advan- 
tage, as on the mechanical type the machine must be 
stopped for any adjustment, with consequent loss of 
production time. 

The fluid system is powered by a 7-5 h.p. electric motor 
driving a gear-type Dowty pump which draws fluid from a 
pedestal tank and charges a pneumatically loading accumu- 
lator. The capacity of the system is generously oversized 
and the requirements of the machine, involving rapid 
fluctuating deliveries of fluid, are easily met. Working 
pressure, normally arranged at 1,0001b/in*, is steplessly 
variable and may be up to 2,000 1b/in? when necessary for 
a specific job. Distribution is by way of a manifold under 
the machine table and direct to the power cylinders on the 
slides. 

In the case of the horizontal press unit, it could not be 
expected in so small a machine that piercing and blanking 
pressures could be attained without some compressibility 
of the fluid occurring. This could result in the bursting 
through of the punches to the detriment of the dies. 
Accordingly, it was decided to use a toggle-actuated press 
unit operated by hydraulic cylinders. By this means the 
movement of the punches is precise and the spring factor is 
eliminated, thus ensuring that the press tools have a long 
working life. The capacity of the press unit is 10 tons. 

Similarly, the movement of the feed slide is governed by 
a cam having a fixed stroke, so that the need to establish 
the correct pitch by trial and error does not arise. The 
stroke is determined hydraulically and, since for accuracy 
in the formed product length of stroke is critical, is precisely 
limited by easily adjusted mechanical dead stops. 

When initially setting-up a new set of cams and tools it 
is possible to operate each slide manually, by means of a 
cable-attached tommy-bar inserted in a socket in the 
appropriate cam lever, in order to assess the travel required 
for the specific work to be performed. It is possible to 
start, stop, or inch the camshaft electrically from push 
buttons mounted on a control panel on the machine and 


Examples of wire shapes in spring steel formed at high rates on the 
Multiform machine. Specimens shown are used in lighting equipment 


accessible from either the front or the rear. 

For many jobs it will not be necessary for all slides to be 
operated. Any slides not required are left in a stationary 
retracted position by disconnecting the flexible lead from 
the cam follower to the servo valve at a convenient quick- 
connection coupling. Only the necessary stroke for the 
particular operation is made by any slide, full travel being 
used only when required. In combination, these two 
facilities enable the machine to be more closely timed, with 
consequent improvement in the production rate. 

The pressure exerted on each slide is capable of stepless 
variation. Normally this pressure is individually adjusted 
to the value required to perform the specific operation. 
Thus, pressures generally are held to the essential minimum 
so that in the event of a jam-up, which conceivably could 
arise as the result of an unforeseen variation of stock width 
or gauge, the tools would not be damaged. 

The machine can handle strip material in any metal in 
widths up to 1-5 in and with blank lengths up to 4-0in. Its 


Specimens typical of the wide variety of components that can be produced from strip material. The machine is equally versatile in the production 
of wire shapes 
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capacity for wire forming is wire of diameters up to 0-156 in 
with feed lengths up to 10-0 in. It is necessary to straighten 
wire in two planes, of course, and a suitable straightening 
unit is available for this purpose. All slides have a maximum 
travel of 2-0in. and the press load is 10 tons. 

Illustrations of merely a few of the components 
produced on the Multiform machine can convey only an 
inadequate impression of the versatility of the machine. 
The economies that can be effected by the use of multi- 
slide machines, whether of the mechanical or hydraulic type, 
are not generally realized. For example, the heavy electrical 
contact illustrated is made, complete with its two holes of 


different diameters, on a Heenan four-slide machine from 
4 in X16 S.W.G. copper strip at the rate of 80 per minute. 
Previously it had been produced on seven presses with 
seven operators working progressively. 

A prototype of the machine was first exhibited at the 
International Machine Tool Exhibition at Olympia, London, 
in 1956. Since then it has been intensively developed and 
full-scale tests have been conducted under actual produc- 
tion conditions. The production version of the machine, 
as described and illustrated, will be shown in operation at 
the 5th European Machine Tool Exhibition, to be held at 
Hanover, Germany, from 15th to 24th of September, 1957. 





Spanish Motor Industry 


1 New Commercial Vehicle Plant 


FR 1948 there was virtually no automobile industry in 
Spain, but by the end of 1956 the country possessed (1) the 
E.N.A.S.A. plant in Madrid with 2,740 workers; (2) the 
E.N.A.S.A. plant at Barcelona with 3,600 workers and a 
planned production of 800 heavy diesel vehicles per annum, 
and (3) the S.E.A.T. plant in Barcelona with 1,000 workers 
and a planned yearly production of 10,000 cars based upon a 
Fiat model. The Spanish papers also report the formation 
of a company under French auspices for the ultimate 
yearly production of 6,000 midget cars, and ansther plant in 
Zarazoza for the production of American jeep-type vehicles. 

Some details have recently become available concerning 
th: F.N.A.S.A. plant, which is situated in the old suburb 
of Barajas on the outskirts of Madrid. At the end of 1946, 
the Instituto Nacional de Industria was entrusted with the 
c-eation of an undertaking for the manufacture of both 
m2dium and heavy trucks. As a result the company Empresa 


Nacional de Autocamionés S.A. (E.N.A.S.A.) was formed in 
the same year. The present capital of the undertaking is 
2,100,000,000 pesetas. Approximately 180 acres of land was 
acquired at Barajas. The main manufacturing section has a 
floor area of 72,500 square yards, the apprentices’ school 
5,000 square yards, the foundry and forge 1,850 square 
yards, and the offices 12,860 square yards. 

The plant has been designed for an ultimate yearly produc- 
tion of 3,000 Pegaso 110 h.p. diesel chassis suitable for 
5/6 ton trucks, 750 touring cars with engines of 22 h.p. 
treasury rating, 300 crawler-type tractors with 70 h.p. 
Pegaso diesel engines, 1,000 wheel-type tractors with 40 h.p. 
engines, 1,000 Pegaso diesel engines of various types for 
naval, railroad and other applications, and 3,000 sets of 
electrical and injection equipment. At the end of 1956 
1,260 major machine tools had been installed and a pre- 
liminary 200 vehicles had been produced. 


Part of the machine shop in the new Madrid plant of E.N.A.S.A. 
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Automatic Plating Plant 


Two Large Mechanized Lines Under Construction for the Fiat Mirafiori Works 


Wharre very high rates of output in flow production are 
planned, it becomes of paramount importance to ensure the 
consistent quality of the work to be performed. Probably in 
no process is this more essential than in electroplating, in 
which many variable factors are involved. Increasingly 
it is being found that the necessary consistency, coupled 
with speed and economy, can be secured only by fully 
automatic machines equipped with adequate controls. 

The Fiat organization points the example. Since 1950 
it has installed seven Efco-Udylite automatic plating machines 
supplied by the Electro-Chemical Engineering Co. Ltd., 
of Sheerwater, Woking, Surrey. At present it has on order 
two further very large machines specifically equipped for 
cleaning, copper plating, bright nickel plating and chromium 
plating bumper bars. These are now being built and 
mechanically tested at Sheerwater. Of the seven machines 
at present in operation, six are at the Mirafiori works. 
When the two new machines are installed the Fiat concern 
will undoubtedly have the largest and most highly mechanized 
plating shop in Europe. 

Both new machines are of the Efco-Udylite two-row, 
return type and are fully automatic in operation. The 
transfer mechanism comprises a lifting frame carrying the 
divided cathode tracks from which the plating racks are 
suspended. This frame, suspended on chains and balanced 
by counterweights hanging in the boxed central supporting 
columns, is raised and lowered by vertical hydraulic cylinders. 
Mounted on the frame is the pusher-type traversing mechan- 
ism consisting of hydraulic cylinders actuating horizontally 
disposed rocking levers which progress the racks. Hydraulic 
power is supplied by twin Vickers-Detroit pumps, manu- 
factured in Britain by Stein and Atkinson Ltd., driven by 
electric motors. In the case of the copper-plating machine 
these motors are each rated at 15 h.p. An automatic safety 
device ensures that the lifting frame will be held, at any 
position, in the event of a chain breaking or the loss of 
hydraulic power. 

At each traversing operation the racks are moved forward 
one stage. Racks in the plating tanks and other multi-stage 


The copper plating machine in 
course of erection at the Sheerwater 
works 
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tanks are traversed while remaining immersed. Others are 
lifted, progressed while suspended overhead, and then 
lowered into the next process tank in the sequence. The 
length of each tank is arranged to suit the relative immersion 
period required. Immersion times can be varied, of course, 
with a consequent alteration to the output obtained from the 
machine. Main plating tanks are each designed as a sym- 
metrical loop at one end of the lines and can thus be built 
as extensions of the sections incorporating the transfer 
mechanism. This reduces the structural steelwork required 
and provides greater accessibility. 

These machines for Fiat will be among the largest in 
Europe, being approximately 141 and 157 ft long respectively, 
with an overall width of 16 ft and height in excess of 18 ft. 
Process tanks are 5 ft 8 in wide and 6 ft 6in deep and the 
main tanks will, in operation, contain 24,000 gal of acid 
copper solution and 25,000 gal of bright nickel solution 
respectively. Apart from loading and unloading the racks 
of work, no manual labour is required at the machine. 
Normally, the work is racked and unracked at a station 
remote from the machine and carried to and away from it on 
a shop conveyor. As the machines are of the return-track 
type they are loaded and unloaded at adjacent points and, 
usually, one operator can perform the two operations. No 
technical skill is required. 

On the copper plating machine manual labour has been 
dispensed with by the use of an automatic rack loader and 
unloader. Located at the load/unload station, this handling 
equipment is synchronized with the track traverse of the 
machine and operates in conjunction with a parallel run of a 
shop conveyor bringing racks of unprocessed work from a 
convenient racking station. At each transfer operation a 
pair of these racks is delivered to the suspension hooks of the 
machine and a pair of racks of plated work is transferred to 
the hooks of the mating conveyor. On this conveyor they 
are taken to an automatic polishing plant. When returnéd 
from this operation the racks of polished work are manually 
loaded on the nickel and chromium plating machine. 

Mechanized loading and unloading can effect substantial 
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LAYOUT OF EFCO-UDYLITE TWO-ROW, FULLY 

AUTOMATIC MACHINES FOR COPPER PLATING, 

BRIGHT NICKEL PLATING AND CHROMIUM 
PLATING FIAT BUMPER BARS 


Copper-Plating Line 
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Nickel- and Chromium-Plating Line 
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economies in maintenance. Damage to the insulation and 
the contact points of racks is liable to occur if, as a result of 
careless manual handling, racks are bumped or crashed 
together. With an automatic loader the racks cannot contact 
each other and consequently they have a longer useful life 
and reject-work arising from rack damage is less likely to 
occur. 

All tanks for fuming solutions are equipped with lip 
extraction systems for the efficient side-to-side removal of 
fumes. Exhaust ducting is incorporated in the plant and 
operation is by means of a centrifugal fan. The tops of the 
tanks are also fitted with removable covers. These covers 
increase the effectiveness of the exhaust system and minimize 
heat loss, in addition to preventing dust or other foreign 
matter entering the solutions. Working conditions around 
the machines are excellent. 

The process sequences reveal the care taken in cleaning 
and preparing the work before it enters the plating baths 
in order to obtain the necessary consistency of the finished 
product. Any carry-over of grease to the plating tanks 
would result in a grease film on the solution and the conse- 
quent production of rejects. On the copper plating sequence 
the work receives an anodic clean in an alkaline cleaner at 
180-200 deg F at 50a.s.f., a cold rinse, an anodic clean 
under the previously specified conditions, two cold rinses, 
and then an acid dip in a 25-50 per cent hydrochloric 
solution. 

Next are two cold rinses, an anodic clean, two cold rinses, 
and a second acid dip in a 10-25 per cent hydrochloric 
solution. Two further cold rinses and it is given a copper 
strike in a cyanide solution at 140 deg F at 40 a.s.f. (This 
is necessary to protect the work when it enters the acid 
copper plating solution, otherwise it would, on immersion, 
dissolve out iron and contaminate the bath). After two more 
cold rinses and an acid dip in weak sulphuric to neutralize 


the copper strike, it is ready for the 32 min-20 sec immersion 
in the acid copper solution at 65-90 deg F at 40 a.s.f. After 
plating it receives two cold rinses and a hot rinse at 180-200 
deg F before it is unloaded and conveyed to the polishing 
plant. All the cold rinse tanks are air-agitated. 

Acid copper is selected for plating as it yields a deposit 
having a somewhat smoother surface than is obtained from 


cyanide copper. The plated work is easier to polish and 
shows better line removal. A continuous filtration system is 


Typical automatic loader and un- 
loader handling racks of pistons to 
and from a single-track machine at 
the works of a British engine builder 
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A representative example of an Efco-Udylite automatic plating machine 
in the plant of an Australian motor manufacturer 


provided for the acid copper plating solution and also for 
the bright nickel plating solution. 

On the nickel- and chromium-plating machine the 
sequence for the copper-plated and polished work com- 
mences with a clean in a water-based emulsion at 130 
deg F., a hot spray, a cold rinse, and a cathodic clean in an 
alkaline cleaner at 180-200 deg F at 50 a.s.f. There follows 
a cold rinse, an anodic clean, two cold rinses, and an acid 
dip in 5-10 per cent sulphuric. This acid bath is air agitated. 
Two more cold rinses and the work is then given a copper 
flash in a cyanide solution at 140 deg F at 40 a.s.f. to ensure 
that any exposure of the base metal at edges or corners as a 
consequence of the polishing and cleaning processes is 

















re-coated with copper. 

Then, after two cold rinses it enters the bright nickel 
solution, at 140 deg F at 40a.s.f. Immersion time is 32 min 
20 sec, and the solution is continuously agitated by reciproca- 
tion of the cathode rods. At the looped end of this tank is the 
“plating-out” section. In this the solution is continuously 
cleaned by depositing any copper and iron impurities on 
dummy cathodes. By this means the production of relatively 
dark areas in recessed portions of the work is obviated. 

Leaving the nickel plating tank, the work enters the 
dragout and then is given a cold rinse and a warm rinse at 
160 deg F before it reaches the chromium plating tank for 
a 6 min 50 sec immersion in a 3-5 !b/gal chromic acid solution 
at 100 deg F at 120 a.s.f. 

This bath is treated with Zero-mist, an Efco-Udylite 
additive which produces and maintains a thin foam blanket 
over the surface of the solution during operation. It com- 
pletely suppresses chromium spray and mist and thus 
eliminates the health hazard to operating personnel. In 
this aspect it is approved by the factory inspectorate. Its 
use provides a number of advantages and economies in 
operation. Since the foam blanket reduces surface tension 
and acts as a wetting agent, it reduces dragout and thus the 
quantity of solution run to waste in rinse tanks is considerably 
reduced and effluent treatment can be less costly. Con- 
tamination of adjacent baths by chromium spray is completely 
prevented. It is quite stable and does not affect the 
chromium concentration of the bath. As the work is with- 





drawn through the foam blanket, only a thin film of solution 
remains on it, draining time is accelerated and carry-forward 
is reduced. 

The cleaning sequence after chromium plating comprises 
dragout, two cold rinses, a neutralizing bath, cold rinse, 
hot rinse at 180-200 deg F., and a cold air blow-off. 

The installation will process 160 bumper bars per hour. 
Two bumper bars, one front and one rear, are carried on 
each rack. They are suspended in a vertical plane at a 
suitable angle to facilitate draining and thus to minimize 
dragout. The dwell time on the traversing mechanism is 
arranged at 1-5 min and consequently forty pairs of racks are 
delivered for off-loading each hour. 

The power supply for each machine is furnished by means 
of Westinghouse ‘“Westalite” rectifiers converting the 
alternating current mains supply into low-voltage direct 
current. Developed specifically for plating operations, these 
oil-immersed rectifiers have a high efficiency and require no 
maintenance. Current to the plating baths is adjusted by a 
regulator, facilitating control of plating thickness and the 
rate of current consumption. 

Automatic operation of each machine is controlled from a 
remotely sited, floor-mounted control panel incorporating 
contactors, controls for motorized valves, pump motors, 
fan motors, and voltmeters and ammeters for each electro- 
lytic process tank. An adjustable time clock is fitted for 
controlling the variable time cycle. Rectifiers are controlled 
by push buttons on the panel. 





ROAD VEHICLE LIGHTING 


N article entitled “Road Vehicle Lighting,” by V. J. Jehu 
and A. J. Fisher, is published in the D.S.I.R. Road 
Research Laboratory Note No. R.N./2934/VFF/ AFF, January 
1957. The following details of this article appear in the 
M.1.R.A. Monthly Summary of Automobile Engineering 
Literature, for June 1957. 

After giving details of headlamp systems and auxiliary 
lamps at present in use, the paper describes a test procedure 
for identification of common faults in headlamp systems. 
Lamps should be rigidly mounted at the prescribed height 
from the ground. Lamp-glass flutes should be vertical. 
Lenses and, in older lamps, the gasket between the reflector 
and lens, should be undamaged, and the reflector surfaces 
should be bright and polished. Inadequate light output 
may be caused by a discharged battery, poor focusing, 
faulty connections or use of bulbs of high rated voltage in a 
low-voltage system. 

Exceptionally poor aiming, incorrect connections or a 
faulty switch may hinder identification of the main driving 
beam, by which the lamps are aimed. Headlamps contri- 
buting to the driving beam should be aimed so that the 
brightest part of the beam is pointing straight ahead and 
horizontally, for -block-lens units, and 4 deg down for other 
types of lamp. Single-beam, near-side headlamps which 
are illuminated for meeting other traffic should be deflected 
downwards 3-3} deg and turned towards the nearside road 
verge. Auxiliary lamps should be dipped at least 3 deg unless 
used solely to augment the driving-lamp beam, in which 
case they should be aimed straight ahead; they should never 
be used to augment the dipped beam. Vehicles carrying 
heavy loads at night should be tested in a loaded condition; 
failing this, the lamps should be dipped 1-2 deg beyond 
the above settings. Details are given of the Road Vehicle 
Lighting Regulations, 1954, covering front lamps, side and 
tail lights, reversing lamps and reflectors. (M.S.R.) 


364 


CETANE NUMBERS 


N the Fournal of the Institute of Petroleum, published in 
February 1957, is an article entitled ‘““Cetane Numbers— 
Their Determination and Significance”. Some brief notes 
on this article are given in the M.J.R.A. Monthly Summary 
of Automobile Engineering Literature, for June 1957. 

The cetane number as a measure of diesel-fuel ignition 
quality is defined and briefly discussed; the fact is stressed 
that, in its determination, it is not essential to specify the 
design of the test engine used. 

In the U.S.A., the A.S.T.M. uses a variant of the C.F.R. 
knock-testing engine fitted with a diesel-type cylinder head. 
Fuels are compared at a fixed ignition delay of 13 deg, and 
the compression ratio giving this delay is noted. The 
Institute of Petroleum, while accepting the A.S.T.M. 
method, recommends two alternative procedures: in Method 
A, the ignition delay of the test fuel is measured, and the 
corresponding cetane number is read off a rating curve 
obtained with reference fuels; Method B makes use of a 
relationship between ignition quality of a fuel and the point 
at which the engine using this fuel begins to misfire as its 
air supply is progressively throttled. The standard German 
method also employs air-intake throttling, the manifold 
depression being noted at a constant delay angle of 20 deg. 
With all these methods, it is generally convenient to use 
secondary reference fuels which have been carefully calibrated 
against the primaries, that is, cetane and a-methylnaphthalene. 

Member laboratories of the I.P. Panel operate a correlation 
scheme through which two diesel fuel samples are rated every 
month by all participants. Another scheme provides for an 
exchange of ratings between the British and German panels. 
It is shown that, in spite of the differences of engine types, 
test methods and reference fuels, the ratings generally lie 
within one cetane number of the line of perfect correlation. 
A working group has been set up by the I.P. Panel to study 
ways of further improving test precision. (Z.M.) 
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FINE BORING 


A New Heavy Duty Machine with Provision for Co-ordinate Setting 


A FINE boring machine that incorporates many useful 
developments is shown in the accompanying illustration. It 
is designed and built by Henry Milnes Ltd., Bradford, Yorks, 
and Rockwell Machine Tool Co. Ltd., Welsh Harp, Edgware 
Road, London, N.W.2, are the sole selling agents for the 
United Kingdom. This machine has been specifically 
designed for the accurate generation of round, straight holes. 
It incorporates provision for co-ordinate work setting. 

During operation the work remains stationary and the tool 
moves through the work carried by the massive boring head, 
which moves over inverted double vee slideways to give 
straight line motion. Because of its weight, the head is kept 
in close contact with the slides, so that accuracy of movement 
is always maintained. The work can be moved 15in 
vertically and 30 in horizontally. The standard measuring 
attachment for both longitudinal and vertical movement 
consists of steel scales, verniers and measuring rod equip- 
ment. As extra equipment, precision scales with magnified 
optical verniers manufactured by Hilger and Watts can be 
supplied. 

As the tool in the bar is always a fixed distance from the 
spindle bearings, it follows that any number of bores in the 
same straight line within reach of the bar will be bored under 
exactly the same conditions. They will not only be in line, 
but will also be exactly the same size, a most desirable feature 
when boring bearing houses for spindles. 

Owing to the accuracy with which the work can be located, 
jigs are not necessarily required. In fact, most jobs can be 
bolted direct to the table, but simple fixtures are an advantage 
for repetition work and for castings of irregular shape. A 
standard set of boring bars will cover a wide variety of 
work, and tooling is, therefore, simple and inexpensive. The 
standard boring bars incorporate micro-bore tool tips, which 
have precision adjustment for depth of cut. 

The head unit comprises a massive box-section casting 
weighing over 7 cwt. It has two internal cross ribs to carry 
intermediate support bearings for the spindle and driving 
shafts. The unit moves on automatically lubricated, 
inverted double vee slideways. This arrangement and the 
weight of the head give a backlash-free, straight line motion 
at all times. Keep plates are also fitted to prevent lift that 
might te caused by exceptionally heavy rough boring opera- 


Milnes fine boring machine 
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tions. The boring head has a power traverse of 19} in. 
Provision is also made for hand feed, and in addition there 
is finger-tip operated quick traverse control for approach 
and withdrawal. 

The boring spindle is 3} in diameterX27 in long. It 
weighs over 4 cwt and is fitted with a No. 50 taper. Hardened 
and ground all over, it runs on two 6 in diameter precision 
Timken bearings with a ball bearing at the tail end. There 
are 12 spindle speeds from 40 to 750r.p.m. They are 
engaged by means of three levers on the headstock. A 
neutral position is also provided. This leaves the spindle 
free for hand rotation. 

There are four power feeds available for each of the spindle 
speeds. They are: 0-0025, 0:005, 0-010 and 0-020 in per 
spindle revolution. A rapid traverse is also provided. 
To prevent damage in case of overrun, the feed drive 
incorporates a slipping clutch. The feed box has its own 
self-contained automatic lubricating system. 

The machine table has a working surface of 48 in X 19} in. 
It slides on two inverted vees, and is provided with two 
keep plates to prevent lifting. There are five tee slots, which 
are parallel to the vee slides. Horizontal traverse of the 
table, to a maximum of 30 in, is effected manually. The 
hand lever for traversing the table for setting purposes 
carries a dog clutch, which engages with a similar clutch on 
the table lead screw. There is a fixed index collar, graduated 
in increments of 0-001 in, to facilitate setting with the vernier 
scales or length rods. 

The table and knee unit has a maximum vertical travel of 
15in. Vertical traverse is effected by means of an elevating 
motor and the final drive to the elevating screw is by means 
of worm and wheel mounted on anti-friction bearings in a 
sealed and lubricated gearbox. Power is used for approximate 
setting, and the final setting is by means of a low-geared 
hand traverse lever. The elevating motor is controlled from 
two positions on the machine, one on the main switch panel 
and the other adjacent to the vernier scale. As a safety 
measure and for ease of setting, the motor operates only 
while the push buttons are being pressed, and to prevent 
accidental operation a “‘lift-up”’ flap covers each button. 

A square indexing table is also available for use with this 
machine. This greatly increases the scope of the machine. 


The feed box has self-contained lubrication 
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PERFORMANCE ASSESSMENT OF OILS 


A New Reflex Rating Technique 


T. G. Botp and P. W. Harrison 


es performance assessment of oils is an art rather than 
a science, and it is still necessary to carry out mechanical 
testing to supplement chemical tests, despite the efforts made 
by chemical physicists to produce simpler tests for evaluating 
performance. Great strides have been made, however, by 
certain oil and additive manufacturers and they can, with their 
experience, forecast fairly accurately how a base oil of a 
certain type can best be additive treated to bring it to any 
required performance level to suit particular requirements. 
The final formulation, however, always requires a mechanical 
test of some nature in order to check that the end product is 
up to standard. 

In order to compare oils it is essential to be able to assess 
the results of tests rather more specifically than by listing a 
few general remarks, and for this reason the appearance of 
components from all closely controlled oil performance tests 
are usually the subject of careful examination and dimen- 
sional measurement. Finally, a points award system or 
“merit rating” is applied for such factors as lacquer, sludge, 
carbon deposit or corrosion, etc. This paper describes a 
new method of rating oils for carbon and lacquer deposits. 


Merit rating 

Most merit systems are based on an arbitrary scale of 
0-10 for each of the factors mentioned, 0 representing a 
component completely covered by deposits, and 10, compo- 
nents free from deposits. It will be appreciated that by 
using a system such as this, each assessment merit factor 
may be compared directly for different oils, and finally, if 
so required, one overall figure can be quoted as a summation 
of these factors representing a general merit of a particular 
lubricant. Considering a piston, detailed merit rating 
information is usually required of (a) skirt lacquer; (b) land 
lacquer; and (c) groove deposits. 


Graticule scale and graduated turntable 


Fig. 1. 
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Rating assessment 

In order to assess pistons for rating purposes most 
laboratories use a form of graticule scale, or graduated 
turntable upon which the piston is mounted and which it is 
possible to lock in ten positions circumferentially; in this 
manner the piston skirt is divided into ten equal areas, in a 
vertical plane, see Fig. 1. By means of a vertical slide it is 
again possible to divide each area into a further ten areas 
horizontally; from this it is then possible to examine the 
component very critically, since each area will be one per 
cent of the total area under review. By taking account of 
colour variables it is possible to apply a colour factor correc- 
tion for each area and arrive at one overall assessment figure. 
For a permanent record of the appearance of pistons, photo- 
graphs taken at 180 deg intervals are usually provided, but 
these are not wholly free from distortion and cannot be used 
for obtaining a direct assessment. 


Panoramic photography 

A paper presented to the Society of Automotive Engineers 
and published in the August 1943 edition of the Automobile 
Engineer by members* of the Shell Development Company, 
described equipment designed to rotate a piston about the 
axis of a camera lens. The exposure is made through an 
aperture approximately a quarter of an inch wide, and in 
close proximity to the piston skirt, thus performing in 
reverse the function of a focal plane shutter. This method 
results in a panoramic photograph of the circumference of 
the piston, but the apparatus is complicated, costly, and 
requires the services of a trained photographer. Further- 
more, the resulting photograph is not wholly free from 
distortion, and different sizes of pistons require additional 





*Messrs. H. R. Luck, T. A. Rogers, A. G. Cattaneo. 


Fig. 2. Panoramic piston photography equipment 
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equipment. A panoramic photograph of component 
deposits, free from distortion, offers decided advantages, 
and methods of obtaining such a photograph have been 
investigated. 


Reflex printing technique 

A simpler method for producing a panoramic view of the 
piston skirt was required and the photographic processes 
loosely referred to as document copying were studied to 
determine whether one of them would be suitable for the 
purpose in mind. One of these processes is the reflex system 
whereby light is transmitted through the photographic 
paper and reflecting back from the object being copied, acts 
upon the emulsion of the reflex paper; for example, if a page 
of magazine requires to be reproduced, the emulsion side 
of a sheet of reflex paper is held in close contact with the 
page, and light passing through the paper is reflected back 
from the white areas but not from the black type. When the 
paper is developed a negative image appears, and in order 
to produce a positive, a similar procedure is followed using 
the negative, when a facsimile is obtained of the original 
magazine page. 

A reflex paper with rather unusual properties is one known 
as Inverpos or Autopositive, which, when used in the manner 
described above, results in a direct positive image of the 
original, but it is a mirror image, that is, reversed from right 
to left. Exposure has to be made with high intensity light 
such as that given by Photoflood lamps and a yellow celluloid 
filter must be placed between the light source and object; 
unfiltered high intensity light must be prevented from 
reaching the paper which, however, may be quite safely 
handled in ordinary room lighting. This type of paper has 
been fogged in manufacture and relies upon the reflected 
light from the object causing a reversal effect upon the 
emulsion of the paper. 


Fig. 3. Internal arrangement of equipment 
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In order to produce an evenly exposed, panoramic view 
of a circylar object it is, of course, necessary to rotate the 
specimen to ensure even illumination and consequently a 
simple and inexpensive turntable incorporating the lighting 
units was constructed, see Figs. 2 and 3. In Fig. 3, A is the 
reduction gear 400/1; B is the motor 1,400 r.p.m.; C is the 
process timer. The turntable makes approximately four 
revolutions per minute and four No. 2 Photoflood lamps 
enable an exposure of fifteen seconds to be employed. 
A pre-set timer is incorporated in the unit which, when a 
push button is pressed, causes current to be supplied to the 
motor and lamps, and, after the expired time interval 
automatically switches them off. Provision is made for 
adjustment of the lamp housings in order to provide uniform 
lighting for larger components and the turntable itself is 
7 in in diameter. It can be raised or lowered to accommodate 
various sizes of pistons. To assist in assessing deposits 
more accurately, a graticule is incorporated on each print in 
the following manner. If the yellow filter, which has to be 
situated between the light source and the reflex paper, is 
cut to the circumference of the pistons being examined, it 
may be employed to hold the sensitive paper in position 
during exposure, Fig. 4, and if a graticule is inscribed upon 
the filter by means of a needle or other pointed object the 
resultant photograph, Fig. 6, will carry its own graticule, 
thus simplifying assessment still further. 

In order to secure the sensitized paper in position during 
exposure, a piece of Sellotape placed over the gudgeon pin 
hole to hold the two ends of the filter graticule will maintain 
good contact between the piston skirt/paper/filter. It is 


important that both filter and paper be cut accurately to 
size in order that their ends just meet when held in position. 

Standardization is essential to produce consistent results. 
It is desirable, therefore, to reproduce a photographic step 
wedge on each print, Fig. 6. This ensures that prints are 


Fig. 4. Piston with reflex paper and graticule filter in position 
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Fig. 5. Density strip attached to section of skirt in position 


exposed and processed to a standard density. The step 
wedge should consist of no more than five steps of different 
densities, each step being approximately an inch square, 
one of which must be black and one white. The wedge may 
be affixed to a one inch section of a piston skirt which will 
also afford space for identification purposes. The skirt 
section is then placed upon the piston to be examined, 
see Fig. 5. 

Processing is a simple matter since it is unnecessary to 
operate in a darkened room. Normal tungsten room lighting 
is quite safe provided the paper is not exposed for an excessive 
length of time to light other than the exposing light. Develop- 


Fig. 6. 
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ment is complete in 30-40 seconds in the developer recom- 
mended by the manufacturers; the print is then rinsed in 
running water for 5-6 seconds and then placed in the fixing 
bath where it should remain for a minimum of five minutes, 
during which time it should be frequently agitated. The 
print must then be washed in running water for at least ten 
minutes, when it may be allowed to dry naturally, but 
better prints are obtained if a print dryer is used, since this 
results in flat prints, free from curl and creases, and drying 
time is only about three minutes. If a short rinse in running 
water is used instead of the recommended washing time, it 
is quite possible to produce a finished print in about eight to 
nine minutes; insufficient washing, however, reduces the 
permanence of the image. 


Interpretation of reflex print 


It is of interest to compare Figs. 5 and 6. Fig. 5 is a 
photograph of one view of an 85 mm piston; Fig. 6 is a 
photograph of a reflex print of the same piston. The much 
clearer definition of the reflex print will be noted. (The 
print is a mirror image.) Light reflection as shown in the 
actual photograph is no problem with the reflex printing 
technique. 

Each one per cent area is studied and assessed for surface 
area coverage and colour. By tabulation of each area and 
applying colour correction factors of 1 for black lacquer, 
0-5 for brown lacquer, 0-25 for light lacquer and 0-125 for 
scratching, it is a five minutes task to obtain an overall 
rating figure for the piston skirt. Each step wedge should 
be used in relation to its own print, this obviates variations 
in sensitized paper. By using this method it has been found 
possible for two persons to repeat assessments within 
+-0-05 of a rating on the skirt. 


Scope of technique 

This technique would appear to be applicable for carbon 
and lacquer ratings in any instance where it is possible for 
the sensitized paper to be held firmly in contact with the 
surface under investigation. 


Advantages of reflex rating technique 


The advantages of this reflex printing method for the per- 
formance assessment of oils may be summarized as follows:— 


Reflex print showing deposits, superimposed graticule and density strip 
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(1) The print can be used directly for assessment level 
determination. 

(2) The equipment can be readily constructed and is 
simple to operate. 

(3) The equipment in use does not require the services of 
a trained photographer. 

(4) It is a very quick and a very cheap process—prints 
can be produced quickly for as little as sixpence or less. 


(5) It gives a permanent direct record of conditions of 
components after testing, which may be used either in a 
report or easily filed for future reference, and which occupies 
very little space. 

(6) No other method gives comparable results. 

The authors, who are members of the Inspectorate of 
Fighting Vehicles, wish to acknowledge the approval given 
by the Ministry of Supply for the publication of this paper. 





Recent Publications 
Brief Reviews of Current Technical Books 


Standards for the British Automobile Industry 


London: Socirry OF MOTOR MANUFACTURERS AND TRADERS LTD., 
148, Piccadilly, W.1. 1957. 84x11. Approx. 200 pp. Price £4 4s. 

For many years, the British automobile industry has applied 
recognized standards to its products. These standards have 
included those of the British Standards Institution, the Society 
of Motor Manufacturers and Traders, and the Society of Auto- 
mobile Engineers. In 1955, a committee set up by the Council 
of the S.M.M.T. reviewed the standards and technical work of 
that Society and recommended that a Standards and Technical 
Board be formed. A number of committees and sub-committees 
were then set up to implement the policy of the Board and carry 
out the detail work of reviewing existing standards and preparing 
new ones when necessary. The handbook under review is the 
outcome of this work, which has been done in co-operation with 
not only the motor ‘industry of Great Britain, but also other 
organizations, such as the British Standards Institution, and, 
through them, the International Organization for Standardization. 

The intention of the Standards and Technical Board has been 
to include in this handbook the standards that are in common use 
by British manufacturers, throughout either the industry or 
important sections of it. Therefore, the work should provide 
designers and others with useful information concerning the 
standards that are directly applicable to their work. The book is 
published in loose-leaf form, so that it can be kept constantly 
up-to-date. A charge of one guinea per year is made for the 
service of maintaining the book up-to-date; subscribers’ names 
are entered on a mailing list, and in that way are assured of 
receiving all amendments and additions. 

Among the subjects covered are ferrous metals, non-ferrous 
metals, non-metallic materials, electrical equipment, lighting and 
signalling, trailers, engine and chassis, and general. There are 
81 standards dealt with in the book as issued at present; seven 
more are nearly ready for inclusion, and work is proceeding on 
at least fourteen new or revised standards. 


Behaviour of Metals at Elevated Temperatures 


London: ILIFFE AND SONS LTD., Dorset House, Stamford Street, 
S.E.1. 1957. 83x54. 122 pp. Price 21s. 

Since 1947, the Institution of Metallurgists has held annually 
a refresher course for its members. Each year, a particular theme 
is chosen, and papers giving the latest information on this theme 
are read by leading authorities. Starting this year, these papers 
are being made available to a wider public. The theme is a very 
important one—The Behaviour of Metals at Elevated Tempera- 
tures—this description covers the effect of temperatures from only 
slightly above normal up to the highest working limits. 

In the introductory paper, N. P. Allen, Superintendent of the 
Metallurgy Division of the National Physical Laboratory, discusses 
the effects of high temperatures on the engineering properties of 
metals. These properties include stability of physical character- 
istics, elastic constants, coefficients of expansion, resistance to 
plastic deformation and fracture under stress, behaviour under 
fluctuating temperatures, and resistance to chemical attack. He 
also discusses the principles to be followed in developing alloys 
having good mechanical properties at high temperatures. These 
principles are illustrated and amplified in the last two papers. 

The second paper, by G. E. Meikle, of the Metallurgy Depart- 
ment, Ministry of Supply, deals with the effects of temperatures 
up to 450 deg C, with particular reference to airframe structures 
and guided missiles. Among other things, he discusses kinetic 
heating. This is a comparatively new subject, which, as speeds 
increase, will become more important and probably will involve 
the introduction of a completely new range of materials into 
general use for these types of structures. 

L. B. Pfeil, Director of The Mond Nickel Co. Ltd., deals with 
the effects of temperatures of 500 deg C upwards on non-ferrous 


Automobile Engineer, September 1957 


metals, and discusses what is being done to provide improved 
materials for high-temperature service. Finally, W. E. Bardgett, 
Research Manager of United Steel Companies Ltd., deals with 
high temperature steels and shows how extended research is 
leading to a sounder basis for the selection of compositions for 
particular applications. 

The papers in this series contain the latest information on a 
number of important subjects. A great deal of original material 
is included and it will prove invaluable not only to metallurgists, 
but also to engineers developing and designing equipment for 
high-temperature operation. 


Guide to Broadcasting Stations 1957-1958 


By the Staff of Wireless World 
London: ILIFFE AND Sons LTp., Dorset House, Stamford Street, 
S.E.1. 1957. 7} x 4}. 80 pp. Price 2s. 6d. 

Seasonal changes in the operating frequencies of some short- 
wave broadcasting stations, the use of additional frequencies by 
others, and the all-too-frequent variations in operating character- 
istics by many European long- and medium-wave transmitters 
make the annual revision of ““Guide to Broadcasting Stations”’ 
an essential, if formidable task. Many hundreds of amendments 
have been made in preparing the material for this edition, and 
the information has been checked against measurements made at 
the B.B.C. Receiving Centre, at Tatsfield, Surrey. 

The tabulated i: formation, giving frequency, wave-length and 
power of over two thousand short-wave stations of the world, and 
some 750 long- and medium-wave transmitters in Europe, is 
listed geographically and in order of frequency. Incidentally, the 
present chaos among broadcasting stations in Europe can be 
judged from the fact that some 350 transmitters are operating on 
frequencies not allocated to them under the international plan 
drawn up at Copenhagen in 1948. These stations are italicized 
in the Guide, Other features include operating characteristics of 
v.h.f. sound broadcasting and television stations in Great Britain, 
Standard Time in all the countries mentioned in the book, 
international allocation of call signs and wave-length frequency 
conversion formulae. 


Finishing Handbook and Directory 1957 


Edited by I. S. Hallows, B.A. 
London: SAWELL PuBLICATIONS LtTp., 4, Ludgate Circus, E.C.4. 
1957. 83x54. 485 pp. Price 37s. 6d. 

The seventh edition of this handbook and directory for finishing 
methods and materials has undergone a number of changes, but 
is in layout broadly similar to the previous one. It is divided into 
two parts: the first, which is printed on white paper, discusses in 
some detail the various finishing procedures, such as spray 
painting, stove enamelling, electro-plating, anodizing, galvanizing 
and vitreous enamelling, while the second, which is printed on 
buff paper and thumb-indexed, consists of classified lists both of 
British suppliers of finishing equipment, plant and materials, and 
also of jobbing 

The following sections have been added to the first part, which 
extends to 294 pages; Degreasing methods, including solvent 
degreasing, vapour degreasing, ultrasonic degreasing, emulsion 
cleaning, chemical cleaning and electrocleaning; Paint application 
methods, including aerosol spraying and electrostatic spraying; 
Treatment of plating wastes, and some notes on the legal position; 
and vitreous enamelling, including new production methods, new 
base metals, thinner coating developments, low firing enamels, 
chemical-resistant enamels, ceramic coatings, and colour improve- 
ments. 

The second part, which is the directory of equipment, plant 
and materials used in the finishing field, of out-working firms and 
of trade and brand names, contains over 26,000 entries. This part 
of the book is, of course, completely revised every year. 




















































































Selectroshift 


and Autoselectric ‘Transmissions 


Latest Developments in the Application of the Smiths Magnetic Particle Coupling to Semi- and 


Fully Automatic Transmission Systems 


Sauce the Smiths semi-automatic and fully automatic 
transmission systems were first described, in the May 1954, 
issue of Automobile Engineer, considerable development 
work has been carried out on them and they are now ready 
for production on a large scale. The changes that have been 
made to the semi-automatic system, which is now termed 
the Selectroshift unit, mainly concern the electric control 
circuits, but the coupling has also been redesigned to 
incorporate a sprung centre. As in conventional clutches, 
the sprung centre is employed to damp out vibrations that 
might cause transmission rattle when the vehicle is coasting 
between the drive and overrun conditions. With the 
magnetic coupling, the sprung centre is not required to 
absorb shock due to fierce engagement since this is avoided 
by the smooth take-up of the coupling, which is modulated 
by the automatic control. In the fully automatic system, 
now named the Autoselectric transmission, the coupling 
design has been modified to reduce the inertia of the rotating 
components as well as to incorporate a sprung centre. 
Changes have also been made to the electric control system, 
but the gearbox is virtually unaltered. 

The fundamental principles of the unit and the early 
history of its development were described fully in the 
previous article. Both the semi- and the fully automatic 
systems are based essentially on a magnetic particle coupling, 
which is electrically-actuated automatically either by move- 
ment of the gear shift lever, as in the Selectroshift system, 
or by a governor sensitive to road speed and throttle pedal 
position, as in the Autoselectric system. It has been neces- 
sary, of course, to introduce additional features into these 
electric control circuits to cater for all the different conditions 
that arise during operation of the vehicle. 

Briefly, the intrinsic advantages of the magnetic particle 
clutch are as follows. Since it is electrically-operated, its 
control can be grouped in such a way that the installation is 
simple and compact. In addition, there are no mechanical 
linkages that might be subject to wear or become out of 
adjustment. The torque that the coupling will transmit 
can be regulated easily, because it is determined entirely 
by the current flow in the coil. An important characteristic 
of this type of coupling is that the dynamic and static 
coefficients of friction between the powder and the driven 
and driving members are identical. This means that engage- 
ment is effected smoothly and there is no tendency to 
judder; in this respect, the unit is entirely different from 
any normal form of conventional friction clutch. 

For a given flux density, that is, for a given current in the 
coil, the friction coefficient is independent of temperature up 
to about 600 deg C. Therefore, the torque capacity of the 
coupling is unaltered by changes in temperature, unless 
these changes are sufficient to affect the resistance of the coil 
and thus the excitation current that passes. 

Important features of this coupling are that when it is 
fully energized there is no slip and, therefore, no mechanical 
loss, and when the magnetic field has completely collapsed 
there is no appreciable drag. In these respects, the unit 
differs radically from hydrodynamic drives. The iron 
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masses of the field pieces have considerable heat capacity, 
and, therefore, intermittent slipping can be tolerated to a 
much greater degree than with the conventional type of 
friction clutch; there is also a considerable surface area avail- 
able for heat dissipation. It is possible to extend the maxi- 
mum operating temperature of the coupling using special 
heat-resisting types of electrical insulation. The electrical 
power consumption of the unit varies with the application, 
but for private cars, it is normally in the region of 50 Watts. 


SELECTROSHIFT 
Magnetic coupling unit 

As has already been mentioned, the coupling unit now 
employed differs from that described in the May 1954 issue 
of Automobile Engineer in that its driven member incorpor- 
ates a spring hub and is of different form; accordingly, the 
arrangement of the driving member also has been changed 
slightly. A sketch illustrating the general arrangement of a 


Fig. 1. Diagrammatic illustration of a typical single magnetic coupling 
as used with the Smiths Selectroshift system 

A the path of the magnetic flux; B excitation coil; C gap containing powder; D flywheel, 

input member; E output member; F brushes; G splined hub and torsional damper; 

H ball bearing that carries the output member; J slip rings; K field pieces 
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typical magnetic powder coupling unit, is shown in Fig. 1. 

The driving member, which is spigoted and bolted to the 
rear face of a light flywheel, comprises two mild steel 
components that house the whole of the coupling assembly. 
One is a disc with a rim of heavy section, and the other is a 
ring clamped between the rim of this disc and the flywheel. 
An annular groove is machined in the front face of the rim 
and a second in the abutting rear face of the ring in order that, 
when the two components are assembled together, these 
grooves mate to form the housing for the excitation coil. 
The rim and ring together form the field piece. A housing 
for the single-row ball bearing carries the pick-up tracks 
for the carbon brush contacts and is bolted to the rear face 
of the driving member. 

Housed in the cavity between the flywheel and the rear 
component of the driving member is the driven member. 
It comprises a conventional sprung centre component, 
with a steel ring of fairly thick section riveted to its periphery. 
The periphery of this ring is of plain, cylindrical section, 
with annular grooves machined round it. There is an 
0-025 in gap between the ring and the field piece, or driving 
member. This gap is normally filled with the magnetic 
powder. When the coil is energized, the magnetic flux flows 
in the iron circuit enclosing the coil, and passes across the 
powder gap between the driving and output members. 
This causes magnetic particles to be attracted between the 
pole faces in such a manner that torque is transmitted from 
the driving member to the output member. 

Obviously, the torque capacity of the unit increases with 
the quantity of powder employed, until the point is reached 
where no more magnetic particles can be accommodated in 
and around the gap. Up toa certain limiting value, at which 
the flux path is saturated, the torsional load that can be 
transmitted without slip varies linearly with the current in 
the coil. This saturation point, of course, varies with the 


quantity of magnetic powder in the unit. 


The hub of the driven member, which is splined on to the 
primary shaft of the gearbox, is carried in the single-row 
ball bearing previously mentioned. When the coupling is 
rotating, the magnetic powder is flung outwards to the peri- 
phery of the housing, from which it cannot escape. On the 
other hand, when it is stationary, the powder is prevented 
from escaping past the splines in the hub, by a dished plate 
riveted to the front face of the sprung centre of the driven 
member. Flanged pressed steel rings, riveted alternately 
to the rear face of the driven member and the adjacent face 
of the driving member, form a labyrinth seal to prevent the 
magnetic powder from entering the ball bearing. A shielded 
ball bearing is employed, and its housing is shaped in such 
a manner that there is no tendency for lubricant to escape 
into the central chamber and contaminate the powder. 
This housing is vented so that any grease or vapour leaking 
into it from the bearing is immediately exhausted to 
atmosphere. 


Control system 

A simple control system, the layout of which is illustrated 
in Fig. 2, is employed. The circuit diagram for this system 
is shown in Fig. 3 and the control box in Fig. 4. Apart 
from the coupling itself, there are only eight components, 
and three of these are identical switches. The components 
are the gear lever switch, choke switch, governor, control 
box, throttle switch and the three neutral and high gear 
switches. In general, the system can be applied to any 
conventional layshaft type gearbox, but it is desirable that 
the synchro units in the gearbox are of good design. With 
this type of coupling, the inertia of the output member is 
relatively high and therefore the synchro units are more 
heavily loaded than with a conventional pedal-operated 
friction clutch. The main requirement is that the contacting 
surfaces of the cones are of adequate area and diameter. 
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A the manual gear-shift lever; B choke switch; C governor; D control box; E throttle 
switch; F coupling unit; G neutral and high gear switches 


Fig. 2. General arrangement of the components of the Smiths Selectro- 
shift, semi-automatic transmission control system for cars 


Components of the electric control system 

Governor and G relay. The governor, Fig. 5, is driven in 
tandem with the speedometer. It actuates a pair of contacts 
which are made, to energize the G relay, at all speeds below 
approximately 10 m.p.h. When this relay is energized, the 
contact G, connects the clutch circuit to the dynamo, while 
the contact G, inserts the series resistances R, and R; into 
the dynamo field circuit and at the same time slightly boosts 
the feed to the dynamo field coils by connecting them through 
the resistance R, to the battery. When the car speed 
rises above 10m.p.h. and the governor contact breaks, 
G, changes over to make the circuit from the battery, through 
the ignition switch, to the coupling. At the same time, 
G, changes over to cut out the dynamo field circuit modifica- 
tion so that battery charging is then effected in the normal 
manner. It follows that tow-starting can be effected at 
speeds above 10 m.p.h., when the contact G, makes the 
circuit between the battery and the coupling. 

Mercury switches and top gear switch. To limit the value 
of the retardation torque that the clutch can transmit, and 
thus to smooth out light and closed-throttle downward gear 
shifts, a mercury switch arrangement, sensitive to fore and 
aft accelerations, is incorporated. This device is installed 
in the control box and incorporates contacts, which are 
broken when the car is not accelerating. Since a single 
switch would be affected by centrifugal acceleration experi- 
enced during cornering, two are employed. They are 
placed with their axes at 20 deg to each other, as viewed in 
plan. In other words, they are set with their axes inclined 
10 deg each side of a line parallel to the longitudinal axis 
of the vehicle. 

Normally, the circuit is from the battery, through the 
ignition switch and the resistance R, across the contact G,, 
to the coupling. The resistance R;, is, however, cut out 
under two conditions. Firstly, if the car is accelerating, 
the mercury switch contacts are made, and since they are 
connected in parallel with the resistance R,, they short 
circuit it. If the car happens to be cornering at the same 
time as accelerating, centrifugal force is liable to break the 
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Fig. 4. The control box is compact, and easy to install and service 


contacts in one of the two switches, but, because of the 
20 deg installation angle, the contacts in the other one will 
continue to be made, so R, remains short circuited and there 
is no possibility of slip occurring at the coupling. 

At maximum speed of the vehicle, the engine is developing 
a high torque output, while at the same time there are no 
fore and aft acceleration forces. To enable the coupling to 
transmit this torque, it is again mecessary to cut out the 
resistance R;. This is effected by the incorporation of a 
switch with contacts that are made when top gear is selected, 
Fig. 6. The circuit through this switch is in parallel with the 
resistance R,, which is, therefore, shorted out when the 
contacts are made. 

A second contact, T,, actuated by the throttle switch 
relay, is incorporated in this top gear switch circuit. When 
the throttle is closed, the contact T, is broken so that the 
current once again has to flow through the resistance R;. 
The reason for the incorporation of the contact T, in this 
circuit is to limit the current energizing the coupling to the 
value necessary to cope with the over-run torque, and thus to 
effect an economy in current consumption under closed 
throttle operating conditions. 

Throttle switch and T relay. The contacts in the throttle 
switch, Fig. 7, which controls the T relay, are made when the 
throttle is closed. In the T relay is a change-over contact 
T,, which is electrically connected to the G, contact. When 
the throttle switch contacts are made, the circuit from the 
dynamo to the coupling is completed through the contacts 
T, and G,; and, when they are broken, the clutch coil is 
earthed through the contacts G, and T,. 

Energization of the T relay at speeds below 10 m.p.h. 
breaks the circuit from the dynamo to the coupling and earths 


Fig. 3. Circuit diagram of the Selectroshift transmission control 
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the coupling coil. This causes the clutch to be released 
relatively slowly, and thus prevents the transmission from 
unwinding too rapidly. Energization of the T relay at speeds 
above 10m.p.h. causes the T, contacts to be reopened 
and reduces the current consumption by the clutch, as has 
already been mentioned in the section dealing with the 
mercury switches and the top gear switch. 

Gear shift switch, C relay and neutral switch. The gear 
shift switch is installed in the root-end of the gear shift con- 
trol lever, Fig. 8. Its contacts are made when a force is 
applied to move the lever. The making of these contacts 
energizes the C relay which, in turn, changes over the 
contacts C, and C,. This reverses the polarity of the 
coupling coil and a small reverse current is fed through the 
resistance R, to nullify the small degree of remanent mag- 
netism in the iron, so that the coupling is immediately 
and completely disengaged. 

A simple switch, actuated by a cam on the gear control 
lever on the gearbox forms the neutral switch, Fig. 6. The 
contacts of this switch are made when the control is in the 
neutral position, and so complete the circuit through the 
ignition switch, the C relay and the governor switch. Below 
10 m.p.h. when the governor contacts are made, if the gear 
control is in neutral, the setting of the contacts C, and C, 
is such that the coupling is free. 

Choke switch. With some types of carburettor, it is 
necessary to cater for the increased idling speed of the engine 
when the choke is in operation. To meet this requirement, 
a switch operated by the choke control, Fig. 9, is introduced. 
When the choke is in operation, the contacts of this switch 


Fig. 5. Right: The 

governor unit which is 

driven in tandem with 
the speedometer 


Fig. 6. Left: This type 

of unit is used for both 

the neutral and the 
high gear switches 


are broken, but when it is not in operation, the contacts 
are made and the circuit through the resistance R,; is by- 
passed. The breaking of the choke switch contacts places 
the resistances R; and R, in series, which modifies the dynamo 
field circuit to reduce the output. 


Operation 


The control system operates in the following manner. 
When the vehicle is at rest and the engine is idling without 
the choke in operation, the governor switch contacts are 
closed, so that the contact G, connects the coupling circuit 
to the dynamo, while contact G, inserts resistance R, into 
the dynamo field circuit and, at the same time, the dynamo 
field coils are connected to a supplementary feed from the 
battery through the resistance R,. If the choke is applied, 
the resistance R, is introduced into the circuit. 

To move off, the driver selects first gear and opens the 
throttle in the normal manner. As the engine speed is 
increased, the output from the dynamo builds up until the 
coupling is fully engaged; the take-up, being automatic, 
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is effected smoothly. As the speed of the car increases, 
the governor contacts break. This causes the G relay to 
change over the G, contact, which disconnects the dynamo 
and connects the battery through the ignition switch to the 
coupling circuit. At the same time, G, changes over to cut 
out the dynamo field circuit modification. Movement of 
the gear shift lever to select second speed makes the contacts 
in the root of the lever. This energizes the C relay and 
changes over the contacts C, and C, to reverse the polarity 
of the coupling coil and to bring the circuit through the 
resistance R, into operation to nullify the magnetic remanence 
effects and ensure that the magnetic coupling is completely 
disengaged. 

After the gear shift has been completed and the control 
lever released, the contacts in the gear shift switch are 
broken. This de-energizes the C relay, which changes 
over the switches C, and C, to energize the coupling coil 





Fig. 7. This is the throttle switch, which controls the T relay 


to transmit the drive in the newly selected gear. Subsequent 
upward changes are effected in a similar manner. 

When the car ceases to accelerate, the mercury switch 
contacts are broken and the clutch is served through the 
resistance R;. This not only economizes in current con- 
sumption, but also, by restricting the torque transmission 
capacity of the coupling, prevents fierce engagement of the 
coupling if downward changes are made with the throttle 
closed or only slightly open. As has already been. mentioned, 
the top gear switch by-passes the resistance R;, to cater for 
the transmission of adequate torque to maintain the vehicle 
at top speed. Downward changes are effected by operation 
of the gear shift switch in the same manner as for upward 
changes. 

To ensure that even a novice driver can effect both upward 
and downward gear shifts without imposing undue strain 
on the transmission, irrespective of clumsy operation of the 
accelerator pedal during the shift, many features have been 
incorporated during the development of this control system. 
As a result, the design can now be said to be such that 
refined performance is obtained in all circumstances during 
both acceleration from rest and gear shifting. However, 
simpler control systems have been produced and have been 
applied satisfactorily, in particular to the smaller cars in 
which reduction in initial cost is a prime consideration. 
An example of such a simplified circuit is shown diagrammati- 
cally in Fig. 10. In this particular application, only two 
relays are employed in conjunction with the governor and 
gear shift switch. 


AUTOSELECTRIC 
General arrangement 

The Autoselectric transmission comprises a double- 
coupling unit of the magnetic powder type, a simple three- 
speed, layshaft-type gearbox and the electric control arrange- 
ments. A noteworthy feature of the system is that throughout 
all gear shifts, tractive effort at the wheels is uninterrupted. 
This not only facilitates design to obtain jerk-free gear 
shifts, but also ensures that the transmission line from the 
gearbox through the final drive unit is not subject to shock 
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Fig. 8. Above: A switch is incorporated in the base of the gear shift lever 


Fig. 9. Below: Another switch is actuated by the engine choke control 
loads. In addition, the danger of skidding due to sudden 
changes of torque on wet or greasy road surfaces is minimized. 
The magnetic particle coupling has been fully proved both 
in the semi-automatic and, more recently, in the fully 
automatic transmissions. 

Although the gearbox is virtually unaltered by comparison 
with that described in the May 1954 issue of Automobile 
Engineer, design changes have been incorporated in the 
coupling and electric control circuits. In the clutch, the 
two driven members have been reduced in diameter, to 
just less than 7in, to restrict their peripheral velocities. 
Both the coils are now housed in a stationary field-piece 
assembly spigoted and bolted in the bellhousing, instead of 
being attached to the flywheel. This has been done to 
reduce the moment of inertia of the flywheel and coupling 
assembly and thus enable gear shifts to take place more 
rapidly. In any case, a heavy flywheel is not required with 
this type of transmission, since there is no danger of the 
driver’s stalling the engine as a result of fierce engagement 
of the coupling—the single coupling unit employed in the 
Selectroshift transmission is not so heavy as this double 
unit, and therefore it is not generally necessary to use the 
stationary coil layout for the semi-automatic system. Another 
change that has been made is the incorporation in each driven 
component, of a sprung centre similar to that employed in 
the Selectroshift system. 

From the illustration of te coupling and gearbox, Fig. 11, 
it can be seen that the double coupling unit comprises four 
main components. One is the stationary field-piece, which 


Fig. 10. An example of a simplified control circuit, in which only two 
relays are employed, together with the governor and a gear shift switch, 
and which can therefore be manufactured at a relatively low cost 
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houses the two energizing coils and is spigoted and bolted 
to the bellhousing, as already described. The second is a 
rotating intermediate field-piece secured to and, in fact, 
forming part of the engine flywheel. This component forms 
a housing for the two driven members, its cylindrical wall 
being interposed between the peripheries of the driven 
members and the stationary field-piece. It is driven through 
the medium of a spring-steel plate spigoted to the rear 
flange of the crankshaft. This plate is clamped between 
the crankshaft flange and a retainer plate that has a central 
boss spigoted into a counterbore in the rear end of the crank- 
shaft. The retainer plate, which is bolted and dowelled to 
the crankshaft flange, also radially locates the rotating part 
of the coupling assembly, since a spigot on the front end of 
this assembly fits round it. The spring, plate drive auto- 
matically allows for the slight axial movements of the crank- 
shaft relative to the coupling assembly. 

Support for the rotating intermediate field-piece is afforded 
at the rear by a ball bearing carried in the bellhousing, and 
at the front by the spring plate and spigot, already described. 
There is a small air gap, 0-020 in, between the stationary 
and rotating intermediate field-pieces. To guard against the 
entry of chips from the starter gear teeth, or other foreign 
matter, into this gap, a flanged pressed steel ring is bolted 
to the front face of the stationary field-piece and projects 
into an annular space between a lip round the flywheel and 
the periphery of the flange of the rotating field-piece. There 
are two large peripheral grooves round the rotating field- 
piece to ensure that the magnetic flux will pass through the 
driven components. 

The third and fourth main components of the coupling 
assembly are the two driven members. That at the front is 
the direct drive member, while that at the rear is the indirect 
drive member. Each is carried in a ball bearing housed in 
the intermediate field-piece. The small annular gap between 
the periphery of each driven member and the rotating 
field-piece is filled with magnetic powder. Pressed steel 
rings, forming labyrinth seals, are employed to prevent the 
powder from reaching the sealed ball bearings at the centre 
of the unit. When the coils are energized, the flux passes 
from the stationary field-piece, across the air gap into the 
rotating field-piece, and thence through the magnetic 
particles into the driven members. 

From the illustration, it can be seen that the driven 
component of the direct drive, or front, coupling is splined toa 
forward extension of the mainshaft. This extension is 
passed through the primary shaft, which is in the form of a 
sleeve with the primary gear machined on the rear end of it. 
The front end of this sleeve is splined to receive the driven 
component of the indirect, or rear, coupling. 

Thus, when the front coupling is engaged, the drive is 
transmitted directly by the mainshaft, right through the 
gearbox to the propeller shaft. When the rear coupling is 
engaged, the drive is transmitted through the primary gear 
to the layshaft, on which are the first and second speed 
pinions. These pinions are in constant mesh with the first 
and second speed gears respectively, which are free to rotate 
on the mainshaft. 

Integral with the first speed gear is the centre component 
of a roller type free wheel. The outer component is a drum- 
shaped member with a central boss also free to rotate on 
the mainshaft. Dog teeth are machined round the periphery 
of this central boss and when forward drive is selected, an 
internally-toothed, sliding component of a dog-clutch 
connects it to the mainshaft. 

This first speed dog-clutch is actuated by a manual selec- 
tor, which has two positions: forward and reverse. The 
reverse gear teeth are machined on the periphery of the 
sliding component. When reverse is selected, the dog- 
clutch sleeve is slid rearwards: in this position, the teeth 
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on the dog-clutch mesh with the reverse idler pinion, 
which is in constant mesh with the first speed pinion on the 
layshaft. 

Second speed gear is engaged by a solenoid-operated 
selector. This selector actuates a dog-clutch to connect the 
second speed gear to the mainshaft, which then rotates 
faster than the first speed gear and therefore brings the free 
wheel into operation. Since the first speed gear dog-clutch 
still remains in engagement, the change back from second 
to first gear is effected simply by de-energizing the solenoid 
and at the same time momentarily de-energizing the rear 
magnetic coupling to relieve the dog-clutch of torque, so 
that it can disengage. The first speed free wheel then locks 
again, to take up the drive. 

A simple baulk ring, instead of a synchro unit, is employed 
to prevent the engagement of second gear until the speeds of 
the driving and driven components have been synchronized. 
For first to second gearshifts, the direct drive coupling is 
momentarily engaged to reduce the engine speed and thus 
effect synchronization. Movement of the solenoid core to 
engage the second speed gear actuates a switch to release 
the direct drive coupling again. 

The change from second to top gear is effected by releasing 
the rear coupling, engaging the front coupling, and at the same 
time de-energizing the solenoid to permit the second speed 
dog-clutch to disengage. For the change down again from 
top to second speed, this process is reversed; since the 
throttle is already open, the engine speed automatically 
increases to effect synchronization. 


Control system 

This system is illustrated diagrammatically in Fig. 12. A 
four-position control lever, mounted on the steering column, 
actuates a switch incorporating eight sets of contacts, engaged 
in pairs. The four positions are as follows: “‘hold second,” 
in which one pair of contacts completes the circuits to the 
control and couplings, while a second pair makes the blip 
solenoid circuit; “drive,” in which one pair of contacts 
completes the circuit to the control and couplings, while a 
second pair makes the circuit between the top gear relay 
and the top gear contact in the governor; “neutral,” in 
which one pair of contacts breaks the circuits to the controls 
and couplings, while the other pair completes the circuit 
to the electric starter motor—this provides starter protec- 
tion; and “reverse,”’ in which one pair of contacts completes 
the circuit to the controls and couplings, while the other pair 
of contacts is used to close a circuit to the indirect coupling 
when the emergency plug is in use. The selection of 
reverse, by the control lever, mechanically engages reverse 
gear. 

An emergency plug is supplied. In the event of failure in 
the control circuit, this plug can be used to isolate the auto- 
matic control, and then the gears can be operated manually. 
When the plug is in use, first speed gear is obtained in the 
“hold second”’ position and top gear in the “drive’’ position. 
Neutral and reverse are still obtained manually in the 
normal manner. 

A governor sensitive to road speed, and also incorporating 
contacts mechanically actuated by the throttle pedal, deter- 
mines when the gear shifts take place. This governor 
incorporates a permanent magnet eddy-current coupling 
to form the speed-sensitive element, which actuates a 
three-position switch. In two positions the contacts are 
made, and in the third they are open. The electric signals 
from this governor actuate relays to control the couplings. 
Because of the built-in hysteresis of this governor, the speed 
at which down-shifts occur are lower than those at which 
up-shifts occur, for a given throttle position. This character- 
istic is essential to ensure that the gears are not continually 
shifted up and down if the car is held at a constant speed 
at the point at which a gear change is normally required. 






























































An over-riding switch, termed “hold second,” is also 
incorporated, so that the driver can prevent the transmission 
from changing up from second to top speed. This switch is 
for use when engine braking is required, or when the driver 
wishes to prolong his acceleration in second gear. However, 
should the road speed exceed a certain value, the “hold 
second” switch is over-ridden by the engine protection 
switch in the governor, and top gear is automatically re- 
engaged. 

There are three throttle-actuated switches. One is made 
and energizes the V relay when the throttle is closed. This 
relay then opens contact V, to prevent current from flowing 
from the dynamo to the coupling coils, when the vehicle is 
stationary, and thus obviates the possibility that the vehicle 
might creep forward. 

Of the other two throttle-actuated switches, the part- 
throttle switch 1 is set to close after the throttle is opened 
9 deg, and it also energizes the V relay. Therefore, below the 
9 deg throttle opening point the V, contact is open and the 
R, resistance is introduced into the circuit of the direct 
drive coupling, to smooth out light-throttle gear changes 
and to give a measure of current economy. The part- 
throttle switch 2 is set to open after 20 deg of throttle opening 
to prevent the relay F from actuating the F, contact and 
bringing the resistance R, into the indirect speed coupling 
circuit. This resistance prevents jerk during top to second 
gear changes whenever the throttle opening is smaller than 
20 deg. 

Another switch, actuated by the choke control, is incor- 
porated to introduce resistance R,; into the dynamo field 
circuit when the choke is in use. This prevents a jerky 
take-off from rest when the engine idling speed is high. 

The dog switch shown on the circuit diagram signals to 
the synchronizing relay E, when synchronism has been 
effected and second gear engaged. This switch is actuated by 
the gear shift solenoid, which also actuates the solenoid 
switch. The latter switch has three functions: first, when it 
is open, it de-energizes the main coil in the gear shift solenoid; 
secondly, after ““hold second’”’ has been selected, it switches 
off the blip solenoid when synchronism is effected; and 
finally, it completes the circuit for the energization of the 
T relay until this relay has performed its function, which is 
described in detail later, towards the end of the section 
headed “Operation.” 

The solenoid incorporates two coils and it actuates the 
solenoid switch, which is timed to open a fraction of a second 
after the dog switch closes. One of the two coils carries a 
high current and is energized for only the short period 
necessary to effect the gear change, and the other carries a 
low current to hoid the second gear in engagement as long 
as it is required. 

The only other switch is the engine protection switch. 
It is closed by centrifugal action at vehicle speeds over 
50 m.p.h. In the event of the driver’s selecting “hold 
second,” this switch prevents the change down into second 
gear until the road speed has dropped below 50 m.p.h. 

There are four rectifiers in the control circuits. The 
first is Re,, which, when bottom gear is selected, prevents 
feed-back energization of the E relay from earth through 
contact X,, rectifier Re,, contact X,, the V relay, the column 
switch and the ignition switch. The rectifier Re, prevents 
energization of the E relay through the throttle switch. 

Two functions are performed by the rectifier Re,. First, 
it prevents the de-energization of the synchronizing relay E 
if the ignition is switched off then on again when the car is 
operating in top gear. In these circumstances, the E relay 
energization is maintained through Re, and the top gear 
contact in the governor. Secondly, Re, prevents energiza- 
tion of the B relay through the dog switch and the rectifier 
Re, when second speed gear is in engagement. 
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The fourth rectifier, Re,, prevents energization of the E 
relay at the beginning of the bottom to second gear change. 
It blocks the circuit through the solenoid switch contact E, 
and rectifiers Re, and Re. 

Of the remaining components that comprise the electric 
control system, the functions of the contacts, relays and blip 
solenoid are described in the section headed “Operation.” 
This leaves only the Ry resistance to be dealt with here. 
Because the two coupling coils are embedded in a common 
field-piece, the magnetic field of one coupling may spread 
into the other. This is only serious when the indirect 
coupling is energized and tends to cause the direct coupling 
to drag. To prevent this, the resistance R, is connected in 
parallel with contact B,, to energize slightly the direct drive 
coupling, even when the contact B, selects the indirect 
coupling. Since the coils of the couplings are wound in 
opposite senses, the field thus produced in the direct coupling 
counteracts the leakage from the indirect coupling. Drag 
on the indirect coupling when direct drive is engaged does 
not matter, since the indirect gears are floating on the main- 
shaft; in fact, it is probably advantageous since it ensures that 
the lubricant film is continuously maintained in the gear 
bearings. 


Operation 

The car can be started only when the control lever is in 
the neutral position, since the starter circuit is broken if the 
lever is moved to select any of the gears. To move away from 
rest, after the engine has been started and is idling, the con- 
trol lever is moved into the “drive” positions. Under these 
conditions, the governor contacts are signalling for bottom 
gear by energizing the bottom gear relays X and G. At the 
same time, the V relay is energized through the closed 
throttle switch. 

The contacts associated with these relays operate as 
follows: 

(1) X, is connected to earth to prevent the energization 

of the second and top gear relays. 

(2) X, selects the throttle switch to complete the circuit 
through the V relay. 

(3) G, selects the dynamo as the source of power for 
the coupling. 

(4) G, modifies the dynamo characteristic by introducing 
R, into the circuit from the regulator field to the 
dynamo field and R, into the circuit between the 
ignition switch and the dynamo field, through the 
control lever switch and choke switch. When the 
choke is in use, the choke switch contacts are opened, 
and R;, is also introduced into this latter circuit. 

(5) Vj, is opened and the circuit to the indirect coupling 
is broken. 

When the throttle pedal is depressed, the throttle switch is 
opened, and the V relay is de-energized. This causes the 
contact V, to close and the rising current from the dynamo 
to be fed through the contact B, to the indirect coupling. 
The drive is then taken up and the car moves away in bottom 
gear. 

When the road speed rises out of the first gear range for the 
particular throttle setting, the governor switch moves from 
the low contact to the open circuit position, thus signalling 
for second gear. This de-energizes the X relay. As a result, 
contact X, cuts out the G relay and cuts in the B relay 
through the solenoid switch and the contact E,, which is 
already closed; at the same time, it cuts in the second gear 
relay, C, through the contact E,, which also is already closed. 
The contact X, selects the part-throttle switch 1 to energize 
the V relay when the throttle opening exceeds 9 deg. 

The de-energization of the G relay causes the contact G, 
to select the circuit through the ignition switch as the source 
of supply for the couplings. At the same time, the contact 
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G, changes over to remove the modification of the dynamo 
field. 

Energization of the top gear relay B selects the direct 
coupling through the contact B, to reduce the engine speed 
during the upward change to second gear. Incidentally, 
contact B, also changes over, but this has no effect, since 
the contact C, is broken. 

Energization of the C relay in fact sets the C, contact to 
make the indirect coupling circuit through R,. In this 
condition, the energization of the indirect coupling is 
sufficient to prevent engine run-away during the short period 
required for the build-up of the field of the direct coupling. 
At the same time, the C, contacts are closed to make the 
circuit through the main winding and hold winding of the 
solenoid to earth. This solenoid is thus energized and tends 
to engage the second gear dog clutch; however, until syn- 
chronization is effected, engagement is prevented by the 
baulking mechanism. 

Energization of the V relay closes the contact V, and 
cuts. out the resistance R;, to give full energization of the 
direct coupling to transmit maximum torque for deceleration 
of the engine. It also closes contact V,, but this has no effect, 
since the circuit from the dynamo is open at G). 

When synchronization occurs, the gear solenoid is able 
to move over to engage the gear. This first of all closes the 
dog switch, which energizes the synchronizing relay, E. 
Contact E, de-energizes the B relay, and E, holds the E 
relay in, independently of the dog switch. As a result of the 
de-energization of the B relay, B, changes over to energize 
the indirect coupling and B, replaces the E, contact to hold 
in the C relay, so that the circuit to the solenoid is retained. 
The mechanical arrangement of the solenoid switch is such 
that it is opened just after the dog switch closes. On opening, 
the solenoid switch de-energizes the main coil of the solenoid, 








Fig. 12. DIAGRAM OF THE ELECTRICAL CIRCUIT FOR THE THREE-SPEED AUTOMATIC TRANSMISSION 


All the connections between the units are made with 14/0-012, except the main solenoid connections, marked 4, which are in 65/0-012. 
of failure of the clutch control system, the emergency plug can be fitted in place of the nine-pin plug on the steering column switch. 


leaving only the holding coil in the circuit, to economize 
in current. In this condition, the car is operating in second 
gear and the bottom gear is free wheeling. 

When the road speed relative to the throttle setting rises 
into the top gear range, the governor switch changes over 
to make the top gear contact and energizes the B, or top gear, 
relay through rectifier Re, This causes contact B, to 
divert the current from the battery to the direct coupling 
while contact B, de-energizes the C relay and, together 
with contact C,, slugs the indirect coupling. The slugging 
action involves connecting the coupling coil to earth through 
C, and B,, instead of leaving it on open circuit. This 
enables the current induced in the coil, by the collapse of the 
magnetic field, to flow freely and thus delay for a short 
period the complete de-energization of the coupling. As a 
result, power continues to be transmitted through the 
indirect coupling until the @irect coupling field has built up 
to take over. Contact C, has already been-opened by the 
de-energization of the C relay, so that when the direct 
coupling takes over, and the pressure on the second gear dog 
clutch is released, the second gear disengages to complete 
the change into top gear. 

The change down again occurs when the road speed drops 
from the top to the second gear range for the particular 
throttle setting. In this condition, the governor contact 
opens to signal for second gear. This de-energizes the B 
relay, and contact B, selects the circuit of the indirect 
coupling, while B, energizes the C relay. Contact C, then 
closes, energizing the solenoid and at the same time preparing 
the circuit for the F relay. This latter circuit passes through 
part-throttle switch 2, contact E, and the solenoid switch 
to earth. Therefore, if the part-throttle switch 2 is less than 
20 deg open, the F relay will open the contact F, so that, 
until the solenoid switch opens, R, reduces the excitation 


In the event 
This enables 


manual control to be obtained, giving first gear in the ‘‘hold second’’ position and top gear in the ‘‘drive’’ position; then, neutral and reverse are still 
obtained manually, in the normal manner, by moving the control lever mounted on the steering column 


Energization of the relays causes the following movements of the contacts housed in the electric control unit: 


B relay—B, selects the direct clutch and B, connects the indirect clutch through C, to earth 

¢ relay—C, is made and C, connects with R, 

E relay—E, changes to de-energize the B relay, and E, breaks the C relay circuit and 
holds the E relay in, regardless of the dog switch position 

F relay—opens F,, bringing R, into the clutch circuit 


G relay—moves the G, contact so that the dynamo serves the clutch circuit, and changes 
the G, contact to modify the dynamo field circuit 


T relay—closes T, to energize the E relay 
V relay—closes V, to cut out R, and opens V, 
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of the indirect clutch. This ensures that the change down 
from top to second gear is effected smoothly. On the 
other hand, if the throttle is open more than 20 deg, so that 
the part-throttle switch 2 is open, the circuit to the F relay 
is broken and it follows that there is no possibility of engine 
run-away when down changes are made while the engine is 
delivering a high torque. The collapse of the field in the 
direct coupling takes the load off the engine, which, therefore, 
speeds up until synchronization occurs and the second gear 
dogs are engaged by the solenoid, to give second gear. 

If the speed falls still further, and the governor switch 
completes the first speed circuit, calling for another down- 
ward gear shift, the following changes occur in the electric 
control system. The X relay is energized, earthing the 
contact X, and thus energizing the G relay. Energization 
of the G relay changes over the contact G, to select the 
dynamo as the source of powemfor the coupling and also 
changes over the G, contact to modify the dynamo field 
circuit. The X, contact also cuts out the top and second 
gear relays B and C, and the synchronizing relay E. De- 
energization of the C relay opens the contact C, and de- 
energizes the shift solenoid. Contact X, completes the 
circuit through the dog switch to the V relay to open the 
contact V,, and de-energize both couplings. This releases 
the load on the second speed dog clutch, which can then 
disengage. The disengagement of the dog clutch opens the 
dog switch and, provided the throttle and the throttle 
switch are not in the fully closed position, de-energizes the 
V relay and closes the contacts V, to supply the indirect 
coupling again through B,. If the throttle is closed fully, 
the V relay remains energized through the throttle switch. 

Two special conditions have to be catered for. Should the 
driver wish to hold second gear when descending a steep 
hill, he moves the steering column control lever from the 
“drive” to the “hold second” position. This causes the 
governor to signal for second gear, since it takes the governor 
top gear contact out of circuit. As a result, the B relay is 
de-energized and the C relay is energized. Contact C, 
closes and the solenoid tries to engage second gear. At the 
same time, the blip solenoid is energized through the contacts 
on the column control lever switch, contact E,, and the 
solenoid switch. The action of the blip solenoid is to open 
the throttle and increase the engine speed. When synchron- 
ization occurs, the second speed dog clutch engages and the 
second gear solenoid switch opens. This causes the blip 
solenoid and main coil of the second gear solenoid to be 
de-energized. The car then remains in second speed, unless 
the road speed drops into the bottom gear range or rises 
above 50 m.p.h. 

The gear does not remain in the “‘hold second” position 
above 50 m.p.h., because of the action of the engine protection 
switch. This switch is incorporated in the governor and 


operates centrifugally. As the road speed of 50 m.p.h. is 
passed, it closes to give a permanent top gear signal from the 
governor to prevent a change down. The “hold second” 
condition can be preselected at the higher speed and will 
come into operation as soon as the road speed drops and the 
engine protection switch therefore opens automatically. 

Another special condition arises when the car moves off 
downhill from rest with the control lever in the “hold second”’ 
position and with the throttle only slightly open. If gravity, 
instead of the engine, accelerates the car into the second 
speed gear range, the engine speed is too low for synchroniza- 
tion. This condition is opposite to that obtained normally 
when a signal to change up from first to second gear is given 
by the governor. Accordingly, the action of the direct 
coupling in pulling down the engine speed would be parti- 
cularly inappropriate. The main coil of the second speed 
solenoid would be trying to engage the second gear dog 
clutch at too low an engine speed, and the continued action 
of the direct coupling would prevent the engine speed from 
rising. Eventually, the second speed solenoid would burn 
out. 

At first sight, the remedy would appear to be to open the 
throttle wide, to increase the engine speed. However, this 
would only transmit the drive through the direct coupling and 
therefore increase the road speed, thus making even higher 
the engine speed that would be necessary for synchronization. 

This false top gear condition is brought to an end by the 
action of the thermal relay T. The T relay is in circuit 
whenever contact C, and the solenoid switch are closed; 
that is, when the governor or the control lever is calling for 
second gear, and the second gear dog clutch is not engaged. 
After 30 sec, the T relay energizes, closing contact T,. 
This energizes the E relay, so that contact E, opens and de- 
energizes the B relay to bring the false top speed condition 
to an end. Contact B, moves back to hold in the C relay, 
while contact E, also completes the second gear blip solenoid. 
As a result, the throttle is opened and the engine speed is 
automatically increased until the second gear dog clutch 
engages to bring into operation the normal “‘hold second” 
condition. 


Conclusion 


This fully automatic scheme has been tested on a number 
of different makes of car and has completed many thousands 
of miles. These tests have shown it to be satisfactory. The 
transmission is neither costly, nor does it lead to power 
losses, as do most hydrodynamic drives. Therefore, the 
fuel consumption of the engine is at least not impaired 
and may even be improved by the use of this automatic 
transmission, and there is no need to employ an abnormally 
high-powered engine to ensure satisfactory operation. 





BLACKHAWK PORTO-POWER WEDGIE 


HE Blackhawk Porto-Power attachment, called the 

Wedgie, comprises a pair of alligator type jaws, actuated 
by a built-in hydraulic ram. Its jaws are of high quality, 
malleable cast iron, and they are pivoted on a large diameter, 
hardened and ground steel pin. Equipped with the 
Blackhawk Spee-D-Coupler, the Wedgie can be fitted to any 
of the pump units produced by this manufacturer. 

The applications for which the Wedgie can be employed 
in the workshop include pushing gears and bearings off 
shafts—it is even small enough to be used, in some instances, 
inside gearboxes and rear axle housings—manoeuvring 
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heavy components into position and pushing out dents in 
panelling; in fact, it is designed for use in situations where 
leverage has to be applied in confined spaces. 

It is 64in long by 2in wide. At the thickest end, the 
overall dimension of the unit is 1} in and it tapers to 3 in 
thick at the tips of the jaws, where a thrust of 15 cwt can be 
exerted. The Wedgie is connected to the hydraulic pump 
unit by a 6 ft long, armoured flexible hose. In this country, 
the distributors of the equipment are E. P. Barrus 
(Concessionaires) Ltd., of 12 Brunel Road, Acton, London, 
W.3, from whom further information'{can be obtained. 
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BALL-JOINT FRONT SUSPENSION 


An Economical Arrangement Widely Used on American Cars 


a front wheel suspension is, of course, by no 
means new. In fact, it has been used, on and off, for some 
fifty years past. Interest in this construction has been 
revived, however, through its intensive development by 
Thompson Products, of Cleveland, U.S.A. Ball joints of 
their design and manufacture are widely used on American 
cars, including Buick, Ford, Lincoln, Mercury and Olds- 
mobile, all of which have coil springs in the front suspension. 
Ball joints of Chrysler design are used throughout the 
Chrysler line of cars with torsion-bar springing. 

In the conventional independent front-wheel suspension, 
the vertical wheel-spindle bracket, which carries the king pin, 
is hinged to the upper and lower swinging arms by two 
horizontal pins; up-and-down movements and swivelling 
movements are thus permitted by two independent sets of 
bearings. In the ball-joint suspension, the king pin is 
omitted; the spindle bracket is carried by upper and lower 
ball joints, which permit both movements. Thus, fewer 
parts are used and accurate alignment of the swinging-arm 
bearings is no longer necessary. 

In broad terms, the use of ball joints in a front suspension 
goes back to Lanchester’s patent of 1900. His idea was to 
use ball-ended radius rods to work with quarter-elliptic 
springs to position the front axle. The first patent to cover 
the proposed use of ball joints for both steering and suspen- 


sion was Heyermans’ British patent of 1920. Other patents, 
by Porsche, Daimler-Benz and Sizaire followed, but the 
present-day arrangement, carrying the wheel load on the lower 
ball, in compression, seems to have first been outlined in 
Heynes’ British patent of 1945. 

When Thompson Products engineers took up the develop- 
ment of the ball-joint suspension system, some years ago, 
they soon decided that the steering torque inherent in 
existing designs was too high to meet American standards of 
steering ease. In order to improve matters, they added a 
roller thrust bearing in the lower socket, relieving the 
spherical bearings of the vertical wheel load. This change 
proved rather too effective, so a small clutch, consisting of a 
spring-loaded bronze washer, was added in the upper socket, 
to act as a wheel-wobble damper. Tests indicated that a 
spring load of about 300 1b provided satisfactory damping 
for rough roads, without introducing too high a resistance 
for easy parking. Later on, after various clutch materials 
had been tested, it was found that surfaces of steel working 
against steel were quite satisfactory. 

Next, a ball thrust bearing was substituted for the roller 
thrust bearing. In some designs, separate ball races are 
used; in others, the stud and ball themselves are hardened 
and ground to form the ball races, an exceptionally cheap and 
compact arrangement and one that permits the stud to be 


Front and rear views of the Chrysler ball-joint front suspension 
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formed from bar stock in a simple manner by cold heating. 

The next design point to receive attention was the seal. 
In the first arrangement, the sockets were machined with flat 
surfaces on the opening side and were sealed by means of a 
fabric washer sandwiched between two sheet-metal discs, 
the whole being held in place by means of a light spring. This 
seal did not prove satisfactory, and, as long experience with 
seals for steering tie-rods had shown that rubber seals would 
not resist freezing and eventual failure by cracking, an 
entirely new design was developed. This consists of a 
spherical steel washer, which rubs on a spherical surface 
formed on the socket (on the upper joint, two concentric 
washers are used, to afford a larger angular range of move- 
ment). The washer, or washers, are held against the mating 
surface by means of a compressed Neoprene sponge, which 
is, in turn, secured by a sheet steel cup. 

Next came the problem of lubrication. At first, grooves 
were machined in the socket, but it was later found possible 
to place the grooves on the ball only, a simpler machining 
operation. Three equally spaced spiral passages are pro- 
vided; grease enters near the head of the ball stud, passes 
through the spiral grooves and is flushed out under the seal. 

During development work, it was found that, given 
sufficient spring action, the grease lubrication was effective 
in preventing scoring of comparatively soft contact surfaces. 
On smooth roads, however, scoring took place and it was 
decided that both the ball and socket surfaces must be 
hardened. 

Attempts at induction-hardening the socket did not prove 
satisfactory, because of the non-uniform section of this part. 
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Furthermore, use of a steel suitable for both forging and 
induction-hardening increased the material cost. It was, 
therefore, decided to use a hardened sheet steel liner, nitrided 
all over. The final design of grease grooves, with both ball 
and liner hardened to 60 Rockwell C, has proved very 
satisfactory from the point of view of wear. 

It is, of course, out of the question to manufacture balls 
and sockets that will obtain a bearing over their entire 
contact area. Even if they were selectively assembled, the 
scrap would be prohibitive. The recess in the socket is 
therefore flattened slightly to bring the contact area in a 
zone about one-third of the way down from the small 
opening. In later designs, the distortion was transferred to 
the ball, making it very slightly of a toroidal or doughnut, 
shape, and leaving the socket spherical. 

During the development of the Thompson Products 
ball joint, over 400,000 miles of road testing was carried out. 
The success of the ball-joint front suspension would indicate 
not only what can be accomplished by the intensive develop- 
ment of one small group of parts, but is also a reminder 
that it is unsafe to assume that one particular construction, 
although used for many years, is not necessarily the best. 

Ball-joint front suspension offers a number of advantages 
over the conventional design. It affords light weight, 
greater durability, much easier servicing and repair, a slight 
increase in frame width and thus more engine space (or, 
alternatively, increased front wheel lock) and simplicity in 
that braking loads can be carried directly to the wheel 
spindle bracket (or, alternatively, the brake backing plate 
may become a part of the bracket) all at no increase in cost. 





Mass-Produeed Plastics 


Latest Developments Hold Hope of Components Competitive with Metal Pressings 


L: plastics vehicle parts could be produced at prices 
comparable with those existing for pressed steel and 
aluminium fabrications, operators would reap considerable 
benefits. Their light weight, greater durability, ease of 
repair, corrosion and impact resistance and possibility of 
being self-coloured are qualities in themselves that confer 
real advantages compared with metal components. 

Research into the production side of reinforced plastics 
seems to indicate that it is possible for plastics materials to 
be economic even with production runs of 1,000 components 
per week. Furthermore, the use of press tools, which such 
quantity production would involve, opens up possibilities 
of using materials that would show an improvement in 
strength and heat resistance. 

Materials other than glass fibre, such as flax, paper, 
asbestos, and metal mesh are being considered as alternative 
or supplementary resin-reinforcing media. Asbestos parti- 
cularly is an attractive alternative, since it is as strong as 
glass fibre, but has more consistent mechanical qualities, 
and is at least equally fire-resistant. It is also cheaper, which 
is a big factor. Glass fibre is now the most expensive con- 
stituent of reinforced plastics. 

For currently used, hand wet-lay-up methods, to which 
operators are economically restricted for small-scale pro- 
duction, polyester resin is the most satisfactory plastics 
material, because it will set at room temperature. But if 
press methods are employed, cheaper phenolic resin can be 
used and curing times can be reduced very considerably. 
Normally, handling phenolic resin is not easy, because it 
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requires temperatures in the order of 120 deg C for curing. 
Such phenolic mouldings are stronger and more heat- 
resistant than polyester parts made by the “bucket and 
brush” method. For a given strength, therefore, rather less 
material is required. The effect of this may be to reduce the 
cost of mass-produced plastics to such an extent that own- 
make wet lay-up mouldings by operators may cease to be 
an economic proposition. 

Different resins have been investigated by Bakelite Ltd. 
to determine their relative heat-resistance when in the form 
of glass cloth mouldings. Phenolic, polyester, silicone, 
melamine and epoxide resins were compared by giving each 
laminate six days’ exposure at 250 degC. These tests 
showed phenolic resin to give the best performance; it 
actually increased in strength as time proceeded. Polyester 
was weakest and lost strength rapidly towards the end of the 
exposure time. The silicone laminate was the next best to 
the phenolic. For applications where temperature does not 
exceed 250 deg C, phenolic laminates are strongest. How- 
ever, where strength is not of major importance, for instance, 
for unstressed mudguards and bonnets polyester is good 
enough. In the unlikely event of temperatures above 
250 deg C being met, silicone laminates are required. 

Polyester and epoxide resins can be given greater heat- 
resistance by embodying asbestos dispersions; they can be 
moulded under low pressures. This opens up new possi- 
bilities, and operators might consider experimenting with 
asbestos fibre reinforcement. One firm, Turner Brothers 
Asbestos Co. Ltd., of Rochdale, Lancashire, already offers 
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a selection of asbestos reinforcements for plastics production. 
Principal among them is a felt called Durestos, which, when 
impregnated with polyester resin has been found to compare 
very favourably with glass fibre mat moulding. 

One of the new production methods consists of putting a 
lump of plastics dough between two dies, which squeeze it 
out into a panel of the required shape. The glass or asbestos 
reinforcement can either be embodied as a dispersion in the 
dough or the mat of reinforcement can be put in the die 
first and the lump of pure resin placed in the middle before 
pressing. This idea involves fairly high pressures and since 
matched dies are required, tool cost is likely to approach 
that for pressed steel parts. Although the same accuracy 
of the dies would not be required, their surface finish must 
be of a very high order. 

For matched die moulding, the composition of a suitable 
dough would be 28 parts filler, 42 parts polyester resin and 
30 parts glass fibre, according to Ashdowns Ltd. A die 
temperature of 125 deg C is commonly used to accelerate 
curing during moulding. Generally, the curing time per 
w in thickness is two or three minutes by this technique. 
Faster production can be obtained by removing the moulding 
in a part-cured state and completing curing in an oven. 
Material cost might be offset by using coloured resins, and 
so eliminate the need for painting. In the event of the glass 
weave showing through, a skin of p.v.c. sheet could be 
moulded to the outer surface. 

Where quantity justifies, the glass reinforcement can be 
supplied to the press shop, preformed to the shape required, 
this saves much handling and trimming. Resin can then be 
applied by brush or spray or simply wrapped in a thin paper 
bag and placed in the middle of the reinforcement before 
the dies close. Any press method can use part-cured resin- 
impregnated glass fibre sheet in the same way as a sheet of 
steel would be handled. The spray idea has its application 
to hand lay-up too: it is cleaner than the brush method and 
does not take so long. 

Injection moulding, which is analogous to die casting, is 
being employed by the Bristol Aeroplane Co. Ltd. for its 
reinforced plastics production. With the mould open, glass 
fibres are distributed over the surface or a preformed mat 
is dropped in. The mould is then closed and hot air is passed 
through it to dry the fibre. Finally, resin is injected into the 
closed mould until it flows out, bubble-free, from judiciously 
placed risers or exhausts. 

Still being used in an effort to reduce plastics production 








costs is the older idea of employing a rubber bag to press a 
plastics moulding into shape with only a single die. This 
method has been found to be particularly useful for moulding 
sandwich components of great stiffness. A plastics sandwich 
may consist of a plastics foam core, on either side of which 
is bonded a thin, reinforced plastics sheet. The resultant 
part has greater strength-to-weight ratio than many other 
forms of construction. In America, the bodies of large 
tandem-axle, insulated van trailers have been made from 
sandwich plastics panelling. This method of construction 
reduces framing to a minimum, because the walls have 
sufficient stiffness to be completely self-supporting. 

A similar method, using aluminium honeycomb sandwich 
construction, is applied in aircraft production to combine 
maximum rigidity with lightness. The principle is that the 
further apart the two skins can be separated, the greater is 
the resistance of the sandwich to bending. Sandwich 
construction has been started in this country by Plaxtons, 
who have applied it without expensive moulding techniques. 

Quality is the key of success of plastics mouldings, and 
this is why inspection is so important. If the design can 
incorporate a small portion otherwise wasted, this can be 
cut off and tested. Sonic methods are being developed for 
detecting flaws in mouldings and for determining the degree 
of cure, without resorting to destruction. Any improvement 
in the constancy of plastics mouldings will be bound to 
spread confidence in them. 

Former suggestions that the fatigue resistance of reinforced 
plastics might not be good have proved to be unfounded. 
Plastics are being used in the aircraft industry for the very 
reason that for unit weight they show improved fatigue- 
resistance in comparison with aluminium alloys. They are 
not so sensitive to flaws as are metals. Bristol Aircraft Ltd. 
gives the following criteria for fatigue and creep resistance 
of reinforced plastics: a laminate should withstand ten million 
cycles of a load not exceeding one fifth of its breaking 
strength unless it has crazed when the load is applied; it 
should be able continuously to hold a load, two-thirds of 
that needed to break it, for at least six weeks without extending. 
A slightly reduced load can be held for more than a year 
without deflection. ‘ 

It is likely, therefore, that outstanding improvements will 
be made to the quality and versatility associated with plastics 
mouldings over the next few years. With mass-production 
now a realistic, economic possibility, reinforced plastics 
may be expected to be more and more widely applied. 
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CURRENT PATENTS 


A REVIEW OF RECENT AUTOMOBILE SPECIFICATIONS 


Adjustment of independent whee! 
suspension 

This invention relates to a wedge-type 
adjustment for the rubber sandwiches of an 
independent front wheel suspension and 
constitutes an improvement on an earlier 
specification, No. 716563. The wedge has 
steep-angled surfaces for coarse adjustment 
and a shallow-angied surface for fine 
adjustment. 

Two sandwich elements A, each com- 
prising rubber blocks with non-resilicnt 
interleaves and end plates, are interposed 
between the wheel carrier B and an 
abutment wedge C engaging a chassis 
bracket. Between the adjacent end plates 
of the sandwich elements is an arm D 
pivotally connected to the upper suspension 
link in order to prevent the elements 
canting out of parallelism under load. 

Wedge C is vertically adjustable so 
that the angular relationship of the upper 
and lower suspension links and the wheel 
carrier B for a given load can be altered by 
varying the height of the contiguous sand- 
wich element. The inner face of the wedge 
and the complementary face of the chassis 
bracket are each formed with vertical 
surfaces E, providing fine adjustment, and 
steeply angled surfaces F for coarse 
adjustment. 

On initial assembly the wedge is arranged 
at its uppermost position and the sandwich 
elements are fitted. The wedge is then 











No. 762020 


adjusted downwards and the steeply angled 
surfaces give a substantial horizontal 
component of movement and the loading of 
the sandwich is rapid. Thereafter, the 
vertical surfaces are engaged and fine 
adjustment is possible to obtain the correct 
chassis height. The arrangement also 
facilitates dismantling, as the sandwich 
elements can be completely freed with 
clearance to lift from shallow locating 
recesses or dowels. Patent No. 762020. 
Metalastik Ltd. 


Nylon-bushed universal joint 


In this Hooke-type universal joint the 
bearings for the pivot pins are each made 
of Nylon or other synthetic material that 
needs no lubricant when in sliding contact 
with metal. This bearing bush is split 
longitudinally throughout its length and is 
urged into contact with its associated pin 
by an encircling rubber bush which is 
preloaded in the eye of the yoke arm. As 
fitted initially the split in the bearing bush 
is of a width sufficient to afford an adequate 
measure of self adjustment for wear. 

The example illustrated shows a nylon 
bush A with its locating flange abutting 
a spacing collar B on the cross-pin. A 
metal ferrule C is brazed in the eye of the 
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yoke arm to accommodate the rubber 
bush D. 

Specifically, the joint is intended for 
incorporation in a vehicle steering mechan- 
ism and it is claimed that the rubber 
bushes minimize the transmission of road 
shocks to the steering wheel. Patent No. 
762305. Morris Motors Ltd. 
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Overflow-type carburettors 


When a carburettor of this type is 
heated to an unduly high temperature, fuel 
may be passed towards the induction pipe 
of the engine, either as liquid or —— 
as a consequence of the boiling of the 
fuel. The object of the invention is to 
eliminate this disadvantage. 

On the side of the carburettor body is a 
closed chamber A to which fuel is supplied 
by a pump B. In chamber A is a tube C, 
the upper edge of which determines the 
level of the fuel which passes to the 
carburettor nozzle by way of main jet D. 
Excess fuel delivered to chamber A 
overflows into tube C and is collected in a 
remotely sited chamber E which is con- 
nected by conduit F to the main air intake 
of the carburettor. Thus the pressures in 
chambers A and E are equal to that 
existing in the main intake. 

In chamber E is a float controlling 





two-way valve G selectively connecting 
the pump intake to chamber E or to the 
fuel tank H according to the amount of 
fuel present in chamber E. 

If vapours are evolved in large amounts 
from the fuel in chamber A, they are 
compelled to flow through tube C to 
chamber E and thence through conduit F 
to the main air intake. In the course of 
this travel condensation will occur and 
consequently the amount of vapours 
reaching the intake will be much less than 
if chamber A was in direct communication 
with the intake. The condensation effect 
will be the greater as the temperature of 
chamber E is the lower. Accordingly, 
chamber E is insulated from heat or is 
mounted in a position where it is cooled by 
fresh air flow. In suitable circumstances 
it is possible practically to avoid any flow 
of vapours to the intake. Patent No. 
760468. Solex (France). 


Injector mounting on air-cooled 


diesel engines 


Improvement in the cooling of the fuel 
injection nozzles on an air-cooled, com- 
pression-ignition engine is the aim of this 
invention. In conventional practice the 
injector assembly is seated in the cylinder 
head with an interposed washer at the 
lower end of the cup nut attaching the 




















G 





Si 








Y 


AAR 
was 


SSASS 


Z 


(hy lh, LLL LL/, 
ry 
4 
Y 


SS 
SSASS 


SS 
bt 


i 


No. 762222 


nozzle to the holder, as at A. The pro- 
truding end of the nozzle is closely 
enshrouded in the bore in the cylinder 
head casting and is thus isolated from the 
cooling air passing over the cylinder head 
and can be cooled only indirectly. 

In the new arrangement the injector 
assembly is seated with an interposed 
washer at the lower end of the nozzle 
member, as at B. The seating is arranged 
in a shallow recess in the base of a frusto- 
conical depression C in the cylinder head 
casting so that the length of the reduced- 
diameter injection aperture D is as short 
as is practical. This aperture may be of 
frusto-conical shape at its end opening to 
the combustion space in order to ensure 
that the fuel spray is unobstructed. 

On the cylinder head, the cooling fins 
are bridged by an integral web E which is 
bored in alignment with the nozzle seating 
to furnish a location and a steady for the 
nozzle holder when the injector is mounted, 
Cooling air flows over the cylinder head, 
the fins, and both sides of web E and 
baffles or ducting may be provided to 
ensure adequate cooling of the injection 
nozzle. Patent No. 762222. Ricardo & Co. 


Engineers, Ltd. 
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The shaded area indicates the space you save by installing Atlas Copco 
AR-E ‘*Power-Pack’ compressors in place of standard machines 


with Atlas Copco *Power- Pack’ 
Compressors 


The Atlas Copco AR-E ‘Power-Pack’ range is a series 
of heavy-duty stationary compressors, specifically de- 














signed to cut down on floor space and installation costs. 






The diagrams above show how these compact machines 


save on space—up to 25% in this typical installation. 






Installation costs are cut because AR-E compressors 






are delivered complete. The motor is an integral part of 






the unit, mounted on the compressor casing. Putting an 
AR-E to work takes virtually no time at all—particular- 


ly when mounted on skidframes, when bolting-down is 









unnecessary and the machines can easily and quickly be 







moved. 


Maintenance is reduced because there is no vee-belt or 





coupling, and the motor is bolted directly to the crank- 







case, eliminating risk of misalignment. 


World-wide sales and service 
AR-E ‘Power-Pack’ compressors are just a few of the great range 








of compressed air machines manufactured by the Atlas Copco 


Group, and sold and serviced throughout the world. For further 






details, contact your local Atlas Copco Company or Agent, or 
write to Atlas Copco AB, Stockholm 1, Sweden, or Atlas Copco 
(Great Britain) Limited, Beresford Avenue, Wembley, Middlesex. 
























SMAtlas Copco Manufacturers of Stationary and Portable Compressors, 
Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment. 
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BUT IT’S 
BETTER TO 
INSTALL UDAL 
PRESS GUARDS 
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Many a pressworker exposes himself to danger because the guard slows him down, 
irritates him, frustrates him. That’s one good reason for fitting Udal ‘ Fastrip’ guards. 
Guard and clutch are synchronised to ensure split-second timing, 
allowing the highest standard of safety without impeding 
production. Send for details today. 


J. P. UDAL LIMITED, 


INTERLOCK WORKS - COURT ROAD - BIRMINGHAM, 12 —- 
TELEPHONE : CALTHORPE 3114 PRESS GUARDS 





First in Fluid Power 


Right from the drawing-board stage 
Baldwin pneumatic and low-pressure 
hydraulic equipment keeps one aim in view 
—RELIABILITY. 

Polished, hard-chrome plated cylinder bores 
and piston rods; self-adjusting, air and 
water resistant seals ; rugged malleable cast 
iron and steel construction, completely rust 
and corrosion proof inside and out; built-in 
cushioning to absorb the shock of heavy 
loads moving at high speeds and many 
other quality design features ensure absolute 
efficiency even under the most arduous 
conditions. Unit construction enables 
Baldwin to offer 432 standard types of 
cylinder with 6 bore sizes and 8 standard 
“mountings. Ask any discriminating buyer, 
he will tell you that for quality, efficiency, 
reliability it pays to specify Baldwin Fluid 
Power. 


With Baldwin Equipment Quality, Efficiency, Reliability are ‘Built in’ 





ie Write now for your 

PERE TC copy of this new 

‘BALDWIN BS Fluid Power Cata- 

BALDWIN FLUID POWER FF tise G03 
ae Sete gives complete, easy- 

RS to-read information 

: : : on the entire range of 
Baldwin Cylinders, 
: = i valves and acces- 

BALDWIN INSTRUMENT COMPANY LIMITED « DARTFORD - KENT + DARTFORD 2948 Bee wn wf | sories for pneumatic 


One of the Harper Group of Companies and hydraulic use. 
B36 
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WHITTAKER HALL 


WHITTAKER HALL 


THE SPECIALISTS IN 
ROTARY COMPRESSORS 


HYDROVANE 


THE SYMBOL OF 
OIL FLOODED COMPRESSORS 


Now combined into the most advanced and proved form 
of OIL FLOODED ROTARY COMPRESSOR embodying 
the experience gained since the firsts HYDROVANE 
Compressors produced in 1946 and the 10,000 machines 
in use by 1955. 


The inherent feature of Rotary Compression with 
the further advantages of— 

Cool Oil-free air without water cooling. 
Negligible wear and tear under oil flood. 
Improved Efficiencies. 

Compact design. 

And above all LOWER INITIAL COST. 


Whitlaktt Weld 
WHITTAKER HALL & CO. (1929) LTD. 


Black Lane Engineering Works, 
Radcliffe, Lancashire. 

RAD. 2421 

London Office: 

119, Victoria Street, LONDON, S.W.1. 
Telephone: ViCtoria 2612. 


All free air capacities 100 P.S.I. running at 1,450 R.P.M. 


and direct coupled to flange mounted squirrel cage motors. 
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Are you cost-conscious 


With the present emphasis on cost control, 
it is essential to make the best possible 
use of cutting fluids. This means selection 
with care, effective application, proper 


handling and storage and—in the case of 


soluble oils—correct mixing and dilution. 


Useful practical information on al! these 
points is to be found in the latest edition 
of the Fletcher Miller booklet ‘“‘Cutting 
Fluids”’ which is available free on request 
—please use your business card or heading. 


FLET CHE RGRRRELLER 





cutting fluids 


YOUR PARTNERS IN PRODUCTION 


FLETCHER MILLER LTD 


ALMA MILLS 
Telephone: HYDE 3471 (5 lines) 


HYDE CHESHIRE 





CF 105 
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Tooling techniques with Araldite resins are being adopted more and more 

i. widely. Models, jigs, fixtures, patterns and metal-forming tools, includ- 

Ar aldit e ing hammer forms, stretch blocks, rubber press tools, drop-hammer and 
draw dies, can all be made by simple methods with virtually no machining 

] and a minimum of skilled manual work. Araldite tooling resins are used 

too S as gravity cast mineral-filled mixtures or with glass fibre mat or woven 





reinforcement, the latter providing strong, dimensionally stable, but 


shape the lightweight surfaces and structures. Advantages of Araldite in tool- 


making include ease and speed of production, low production costs, light 
f utur € weight and ease of handling, negligible shrinkage on curing, accuracy 
of reproduction, dimensional stability, durability, resistance to cutting- 
oils and die lubricants, resistance to moisture and chemical attack, with 


consequent safety in storage. 









Model of part of D.H. 110 tail fin for assembly jig 
checking, constructed in glass fibre reinforced Araldite 
resin and accurate to within a few thousandths of a 
inch. Photo by courtesy of The de Havilland Aircraft ‘ j 4 
Co. Ltd. Araldite epoxy resins are use 
* for bonding metals, porcelain, glass, etc. 
* for casting high grade solid electrical 
insulation 


* for impregnating, potting or sealing electrical 
windings and components 


_ ar — nye png sak = wate i — * for producing glass fibre laminates 
acquired. Full details and practica i , . 

available upon request. May we send you a copy of : for making patterns, models, jigs and tools 
our new publication on Araldite for tools, jigs and as fillers for sheet metal work 

fixtures ? * as protective coatings for metal, wood and 
ceramic surfaces 


Araldite Qxaaexayy 


Araldite is a registered trade name 





Aero Research Limited 4 cits company Duxford - Cambridge - Telephone: Sawston arat 
A 
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Our new Works has been specifically planned for the 

efficient flow production of the highest precision quality Hot 
Peal Brass Pressings, Machined Pressings and Assemblies. Our special- 

ised layout and production methods mean better quality, prompter 
deliveries, and keener prices. We should be pleased to number yours 
among the ever-growing number of firms we are privileged to serve. 


HOT PRESSED PRODUCTS 


WHITEHALL ROAD, GREAT BRIDGE, TIPTON, STAFFS. 
Telephone: TiPton 2731/2 











HERE iS THE FASTENER 


THAT IS QUICK, 


Shown here in the locked 


% position, the Dzus Fastener is 
t oe PLE, instantly unlocked by a 
quarter turn anti-clockwise. 
No special tool is required. 








Cam operation ensures smooth 
easy working yet unbreakable 
grip; fastener can be supplied to 
length to suit thickness of material. 


STRONG 


Steel spring mounting lends great 
strength and guards against loosening, 
however intense the vibration. 


Dzus Fasteners, proved by outstanding service in aviation, are indis- 
pensable for fastening hinged or removable parts which need cleaning, 
inspecting or adjusting. Lending themselves profitably to modern methods 


of mass production, Dzus Fasteners can be easily installed in all solid or 
laminated materials, regardless of thickness. Any length of fastener can be 
supplied to accommodate material of any gauge. 

The delightful simplicity of Dzus Fasteners—a quarter turn clockwise locks 


them fast — combined with their tremendous holding power, makes them 


— yaX Ss - = NJ a re Ss ideal for a hundred and one applications. Floor panels, radiator grills, 


facia panels, engine covers, inspection panels — throughout the vehicle they 
guarantee immediate access and firm locking. 





DZUS FASTENER EUROPE LTD., FARNHAM FACTORY ESTATE, GUILDFORD ROAD, FARNHAM, SURREY 
Sales Agents in U.K.: Thomas P. Headland Ltd., 164-168 Westminster Bridge Road, London, S.E.1! 
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DIAMOND 
cut 
DIAMOND 


We use our own products 


For accurate bores 


in jigs and fixtures needed in the 


production of diamond tools 

our toolroom uses the internal grinding 
assembly on a universal grinder. 

For truing these wheels 

we use Diatuf type 


WT8 tools 





TELEPHONE: BASINGSTOKE 1240 VAN MOPPES & SONS (DIAMOND TOOLS) LTD 
TELEGRAMS: DIATIPT BASINGSTOKE BASINGSTOKE - HAMPSHIRE - ENGLAND 








OUR ILLUSTRATED DATA SHEETS AND OUR TECHNICAL REPRESENTATIVES ARE AVAILABLE ON REQUEST 
1w.3 
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Britain’s Roman Highways 
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ERMINE STREET 


| 


When the Romans invaded Britain they were faced with the problem of Wintringham == 


| 
| 








creating suitable highways which would give their legions access to the —P eae 
ends of the country. Of the many they built the most important and famous L 
were the Four Ways; Watling Street, The Fosse, Ermine Street, incoln —— 

~— ~*~ 


and Icknield Street. 
Ermine Street, the third of the Four Ways, was a direct road from 
London to Lincoln and on to Wintringham on the Humber. By 
means of a ferry it made communication with Brough and York. 
North of Lincoln another road diverged from it Westwards to 
Doncaster. Near London the Enfield Highway is part 











of the old road. —<z 
In Lincolnshire, Ermine Street is known as a‘ ramper’ or 3 
‘ The Old Street.’ Like Watling Street and the Fosse Way, == 
Ermine Street appears to have been paved from end to end. . ~ 
Today the historic highway has become part of the main 
road transport system of the country. This system is about 
to be modernized so that the transport of the =) 
country may continue to flow evenly. or: Oe Seg f 
>, Soo 
actively concerned in improvin; 
he roads of Britain and the 
a CARRY OW BERRY 
alive by the products of their 
new See actors RICHARD BERRY & SON, WEST BROMWICH, STAFFS. 
Tel: West Bromwich 1766-7-8. 
[PAF SPRING DESIGN 
ess” one or THE (BROCKHOUSE) companies 








PUT fT THERE ...... 


OR THERE..... 

OR THERE ..... 

Imagine your machines stuck down on a 
felt base which can absorb over 80% of 


vertical vibration, which has a holding 
power of 50 Ib. to the square inch, 
which does away with bolts, grouting, 
damaged floors. Then imagine deciding to 
change your layout when the workers 
have left one evening and having all the 
machines ready for action again in the 
morning. That’s what Croid-Cooper can 
do for you. Send for details to-day. 





CROID 65 


MACHINE FIXING GLUE 


B: 





COOPER & CO. (B’HAM) LTD., BRYNMAWR, BRECONSHIRE - TELEPHONE: BRYNMAWR 312 
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| REBNAN-D YNAMATEO 
DYNAMOMETERS 


¥ 


These Dynamometers are in widespread use for testing all kinds 
of prime movers. They operate upon the Eddy-Current principle. 


The rotor is surrounded by a stationary electro-magnetic coil the 
excitation of which creates the desired resistance to rotation. 


Electronic control is normally employed, providing very desirable 
torque/speed characteristics. The control panel can be set at any 


desired distance from the Dynamometer. 


Special high-speed models are available for testing such prime 


movers as gas-turbines. 
ALSO 


HEENAN TEST HOUSE ACCESSORIES 


ENGINE CRADLES, CARDAN SHAFTS, STARTING GEARS, WATER COOLERS AND ALL 
OTHER AUXILIARIES 


HEENAN & FROUDE LIMITED Engineers WORCESTER 
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H.W.WARD&CO.L 


SELLY OAK. BIRMINGHAM 29 seity 


STANDARD LATHE 1%1~ BAR CAPACITY I!%1n SWING OVER BED 











GEARS 


and AXLES for Smooth Transmission 
In addition to the well-known Salisbury Hypoid Axles and 
Drive Units, we manufacture a wide range of Gears and Gear 
Assemblies. These include Straight Bevel Gears produced on 
Gleason-Revacycle machines, and also Spiral, Bevel and Hypoid 
Gear Assemblies. Salisbury Gears and 













Gear Assemblies are supplied to cus- 
tomers’ own designs, or our own Design 
Department will gladly assist and advise. 






SALISBURY TRANSMISSION LIMITED, (A Birfield Company) BIRCH ROAD, WITTON, BIRMINGHAM, 6 
TELEPHONE: EAST 3205 TELEGRAMS: SALISAXLE, BIRMINGHAM, 6. 
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Progress, Man’s distinctive 


Mark ( roseRr BROWNING ) 


Throughout the ages man has been a user of tools. 
His progress, and indeed his superiority, has to a 
great measure been dependent on the quality and 
design of these tools. 

Today, in the atomic age, he is demanding even 
more from the implements with which he applies 
his skill, to meet ever-increasing requirements. 
Osborn ‘Mushet’ brands engineers’ tools are 
helping him by their excellence of design and 
greater efficiency, and their longer life is an 
important factor in present-day economy. The 
range of tools produced and used throughout the 
world includes twist drills, reamers, milling cutters, 
lathe tools, etc.; in fact any type of tool for any 


machining operation. 


"ween tt" Be aw B'S 


FINE STEELMAKERS - STEELFOUNDERS - ENGINEERS’ TOOLMAKERS 


SAMUEL OSBORN CO LIiMiTtedD 
PHEFFIELD 
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FLEXIBILITY.-- 


* 
that only DOUBLE PROCESSED CREPED PAPER TAPE can give 


Sellotape CREPED PAPER Masking 


Tapes meet all requirements of product 
finishing or special processing 


INCLUDED IN THE SELLOTAPE RANGE: 
No. 51 STANDARD 


For most spraying work. Thin but extremely 
strong, ideal for masking sharp curves. 
Temperature-resistant up to 200°F for up to 
2 hours-@#o 250°F for shorter periods. 
Non-discolouring on most painted 

and enamelled surfaces. 


No. 575 HIGH TEMPERATURE 
For stoving and drying processes. 

Adhesive remains firm up to 266°F for 12 hours. 
No. 52 WAFER THIN 


As No. 51 Standard, but extra thin and 
flexible. Prevents paint build-up. 











REGO. TRADE MARK 





* Double Processing — Absolute 


N °o 46 . Protection against spray penetra- 
; : ; . © tion. Perfect keying of adhesive, 
Specially designed for protection of rubber 4 ee 
surfaces. Can be removed without leaving aes 1 Mona a 
deposit after stoving up to 212°F. 


CASS 


perfect start to a perfect finish 








ADHESIVE 


Sellotape is the Registered Trade Mark of Adhesive Tapes Ltd 








Sole Distributors in the U.K.—The INDUSTRIAL SELLOTAPE DIVISION of Gordon & Gotch Led., 8-10 Paul Street, London, E.C.2. Telephone: BiShopsgate 6511 
G&G 





For quicker and more 
economical assembly 


In constant use where speed, economy and simplicity 
are essential, the ‘‘Pop’’ Riveting System is solving 
assembly problems in an ever-increasing range of 
industries. 

Almost limitless in its applications, it requires only one 
operation by one operator, working from one side of 
the material only, to set or ' 
clench the rivet, thereby en- 
abling rivets to be set in posi- 
tions inaccessible by other 
methods. 

Our technical staff will be 
pleased to co-operate in 
solving your assembly 










































problems. 
Ki The illustration above shows ‘Pop’’ Rivets being used 
attaching springs for holding moulding finishers—just 
one of the many applications in the motor industry. 
Geo. TUCKER EYELET Co. Ltd. 
Walsall Road . . . BIRMINGHAM 22 
Telephone: BiRchfields 5024 (7 lines) Telegrams: EYELETS, BIRMINGHAM 
Consultants: AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 
“POP” is a regd. Trade Mark of Geo. Tucker Eyelet Co. Ltd. 
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ARMSTRONG SIDDELEY 


a ASTON-MARTIN : AUSTIN 
CG al ns AUSTIN-HEALEY ~~ BRISTOL 
CITROEN : CONNAUGHT 


COOPER : DAIMLER - DELLOW 
stand the test FORD - FRAZER-NASH - H.R.G. 
HILLMAN - HUMBER - JAGUAR 
JENSEN - LAGONDA - LOTUS 


| 
of time M.G. ‘ METROPOLITAN - MORRIS 
MORGAN - RILEY - ROVER 
SINGER - STANDARD : SUNBEAM 


x a TRIUMPH « TURNER - WOLSELEY 
VAUXHALL 


Ae 
apaaey—the FIRST name in precision chain 


Oey, RENOLD CHAINS LIMITED - MANCHESTER 
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Quicker paint repairs 


" GE.C. 


INFRA-RED PAINT 
REPAIR UNITS 


@ all coats applied — 
and dried — in ome day 







@ no blooming 


Standard drying times for small patches 










Primers and stoppers...... 10 minutes 
Cellulose finishes ........ 20 minutes 
Synthetic finishes ........ 30 minutes 
















Full details available on request. 
The General Electric Co. Ltd., Magnet House, Kingsway, W.C.2. 





| | Mechanical press tool designers naturally 
| Illustration shows Hy-du- | prefer 

: inate ate 
ee | “ 
| Photograph by courtesy of | Hi y-d u-lig num & Sab ro Yb 
| ILAMINATED COMPRESSED WOOD 


Weathershields Ltd. 
@ One-fifth the weight of steel. 
e Low cost. @ Speedy manufacture. 
e Supplied as finished tools or as board. 



















Please write for illustrated brochure SL/8 to: 


HYDULIGNUM-JABROC (TOOLS) LTD. 


Associated with Hordern-Richmond Ltd. 
Designers and manufacturers of jigs and tools in 
Hy-du-lignum * Jabroc * Steel * Hyroc (paper 
eae ’ based laminate) * Glass Fibre. 
Head Office: Hy-du-lignum Works, Haddenham Bucks. Te/.: Haddenham 444-446. Grams.: Winstix, Aylesbury 
Northern Office: 89 Oxford Street, Manchester, 1. Te/.: Central 9364/5/6 
Jig and Tool Works: Mill Lane. Waddon, Croydon. Tel.: Croydon 2201 
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Model H80 Illustrated 


For early delivery date 


PLAUERT 


HORIZONTAL BORING and FACING MACHINES 


Safety Clutch disengages automatically working feed or rapid traverse to prevent damage. 
Power feed to table (Longitudinal, Cross and Circular) + Push Buttons allow fine adjustment 
of Spindle or Faceplate when setting » Automatic cross feed to facing head - Designed and 
built for Precision Boring, Drilling, Milling, Threading, Reaming and Facing - Enduring 
accuracy + High productive ability - Wide speed and feed range - Ease of operation. 


Models H80 and H100 are arranged with electric preselection of spindle speeds and feeds. 


Sole Agents BRIEF SPECIFICATION 





Model | 63 H80 | Hi00 | 

Diameter of Spindle... cs. ses see eee cus 24” we eee 
Max. diameter for facing... ... +e ese ave ot 8 | 28” 353” 

e S O Working surface of table (width x length) _ ... 28” x 354” | 353” x 44}” | 44}” x 49}” 


Number of spindle speeds ...  ... 0-0. see eee 18 27 
Range of spindle speeds: r.p.m. PT Eee Ry aE | 5.6—1000 | 28—710 











OMstaretalic «i cicethetemm Mec) «fs 


41-45 MINERVA ROAD, NORTH ACTON, LONDON, N.W.10 600 


GROUP 


$53/SMT 156 
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SO MANY OPERATIONS... SO EASILY DONE 
. . . 30 ACCURATELY 





with the NEW 

TRUMPF universal NIBBLING 

SHEARING & FORMING machines 
Model TAS 


Ideal for prototype work and batch production. 
The multitude of operations covered include cir- 
cular, straight and curve cutting of sheets starting 
from either the inside or outer edge; beading, 
slotting, joggling, flanging, peening or doming, 
louvre cutting and forming, using the special 
tools available. Will also handle stainless steel, 
brass, aluminium, copper and hardboard, fibre 
and plastic sheet, etc. Of STEEL PLATE CON- 
STRUCTION, tough, rigid, virtually unbreakable. 


Made in 10 sizes with maximum cutting capacity 
in mild steel; 0-10in., 0-16in., 0-24in., 0-31in. and 
0-36in. OTHER OPERATIONS IN PROPORTION. eat ae See 


Ilustrated leaflet free on request. will convince you of the 
great value of these 


machines to you ! 


EDWARDS HOUSE, 359-361 EUSTON RD., LONDON, N.W.1 

Telephones: EUSton 4681 (7 lines) 3771 (4 lines) Telegrams: Bescotools Norwest London 

We - ¢ Lid LANSDOWNE HOUSE: 41 WATER ST., BIRMINGHAM, 3 

a J Telephones: CENtral 7606-8 Telegrams: Bescotools Birmingham, 3 















Viiiim A colume 

of essential data 
not available from 
any other source 


SI : 


to British Motor Vehicles 








Providing complete maintenance information on 40 British 1955 & 1956 cars 
and commercial vehicles, this book contains details unobtainable from any 
other publication. Based on personal research among manufacturers, it is an 
essential source of knowledge for every service engineer and repairman. 


Covering 


y > = 4 
many 1955 & 1956 Vol. 4 includes 22 eight-page Data Sheets concerning vehicle and engine 
vehicles servicing—18 four-page Sheets dealing with components—new “exploded” 
views of all major parts—-specially compiled conversion and reference tables. 
It will pay for itself as it speeds your work through—however few repair jobs 
you tackle ! 


From small saloons to six-ton trucks, from oil seals to overdrives, this unique 
guide covers every major overhaul, maintenance and tune operation. With 





* Still available Vols. 1-3 of the series, it forms the world’s most comprehensive reference for 
VOLUME 1 : By Post 66s. 6d. the servicing of post-war British vehicles. 
VOLUME 2 By Post 44s. 6d. 


SUPPLIES STRICTLY LIMITED — — ORDER NOW: 2£2 17 6 


VOLUME 3 : By Post 52s. éd. 
By post 60s. in United Kingdom only 











TRADER PUBLISHING CO_LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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timing chains 


- chosen for 


world’s leading cars! ,.. "+ 


bee , y f 
“1 © rer my Peps 
oe ma, 


/ 
Me, & Me: mm m; 


Bop 








MORSE CHAIN DIVISION BORG-WARNER LIMITED, LETCHWORTH, HERTS. 
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The AB.C.of body patching 


Abbey — tin-rich, top quality solder for all work where 
fine finish is essential. 







Belfry — another pure solder by FRY’S for general 
work, 


Cloister — an inexpensive body solder 
for use where economy is 
essential. 


All in 1-lb. flat bars. 


And for the fastest pre-tinning . . . 
FRYOLUX Solder Paint 


Simply brush on, go over with the flame 
and the job is ready for patching! 


Please write or phone for further 
details to:- 


F RY’ * thei Foundries Limited 


J} Tandem Works, Merton Abbey, LONDON, S.W.19 
Tel. MITcham 4023 
And at MANCHESTER ' GLASGOW . BRISTOL > DUBLIN 











M.R.P. 64B 





Wood Screws, Metal Threads and 
Self-Tappers are all available 
with Phillips recess heads 


Many types of screws and head styles are now 
available with Phillips Recess heads. The special 
Phillips driver mates perfectly with the recess 
head and cannot slip. There is no risk of injury 
to the operator or damage to the article. This makes 
for faster, more efficient work and with less strain 
on the user. Power driver bits as well as‘ hand 
drivers are available for Phillips heads. 





FULL DETAILS ON APPLICATION TO 


(Fj K4éN GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD. 


Screw Division, Box 24, Heath Street, Birmingham, 18 
$/P/2101 
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Manufacturers of 
MUNICIPAL VEHICLES 


KNOW IT! 


















Shelvoke & Drewry 
Ltd. manufacturers of 
the well known S. D. 
Freighter were the 
first to standardise 
Cromard liners in both 
petrol and diesel 
versions. 








’ Photograph by courtesy of Messrs. Shelvoke & Drewry Ltd. 


That is why you will find so many municipal vehicles fitted with Cromard liners 
(the hard chrome cylinder liners that defy cylinder wear). More and more Manufac- 
turers are fitting Cromard liners as standard or making them available as optional 
equipment. 


The Municipal Transport Engineer or Fleet Operator with Cromard fitted to 
the engines of his fleet-—whether they be petrol or diesel—is no longer haunted by 
the bugbear of cylinder wear. 


Cromard users include household names in the Food Industry, Building and 
Public Works, Municipal Cleansing Fleets, Bus and Coach Operators, Steel 
Manufacturers, etc. 


They are available for Austin, Albion, Bedford, Commer, Dennis, Dodge, Ford, 
Land-Rover, Leyland, Morris, Perkins, S. D. Freighter, Thornycroft and many others. 


LAYSTALL ENGINEERING 
COMPANY LTD. 


Head Office: 
53 Great Suffolk Street, London, S.E.1 


Telephone: WATerloo 6141 
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To ensure economic output, work 

loading and fixing times must be gt 
cut to the minimum in all pro- te 
duction operations, but at the aN a ~~ 4 
same time accuracy and efficiency ‘ 


SPEETOG SUPER FLAT 






(i 


must be maintained. 

Much depends on the design of jigs and 
Td 4arele fixtures and most designers now regularly 
aula escle specify “Speétogs’’ wherever instantaneous 
clamping and release of the job is required. 
As standard units for immediate incorpora- 
tion into jigs and fixtures “‘ Speetogs ”’ are 
unequalled and for years now we have 

regularly supplied them from stock. 


There is a ““SPEETOG”’ clamp 
for every purpose. 


Write for details of our ever 
growing range. 


Speed Tools es 


VEREKER HOUSE , GRESSE ST., LONDON W.. Musex 1099 SPEETOG BULLDOZER 


CAMTOG HORIZONTAL 


Site at ae REE A ef ROMS ON eR MOR RA acecwe, 1SA I Benak ‘v eRe biiisr 











We are manufacturers of high duty iron castings 
for the motor car and allied trades. 





As one example we show one of the 
biggest brake drums in use today S/N 
— Cast by Triplex. 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. Telephone Tipton 1293 
HIGH DUTY IRONFOUNDERS 
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“*Broomwade”’ Type D Com- 
pressor in use at Rover Car 
Works, Solihull. (Photograph 
by courtesy of The Rover 
Co. Ltd.) 

















... at the ROVER ear works 


} In car factories compressed air provides a large part of the power used. When 
4 the job must be done with speed, efficiency and at minimum cost, most works turn 
to “BROOMWADE” 

Illustrated is a “BROOMWADE” Type D Compressor operating at the Rover 
Car Works, Solihull. This famous company uses a number of “ BROOMWADE” 














‘ Compressors and a large number of Hoists, as do motor manufacturers all over the 
is WELDING & 
: world. “A NUCLEAR 
: ) ENERGY 

\ EXHIBITION 


) BROOMWADE’ cee 
29 AUG - 12 SEPT 1957 


VISIT STAND 11 


AIR COMPRESSORS & PNEUMATIC TOOLS ROW J, Ground Floor 


GRAND HALL 





BROOM & WADE LTD., P.O. BOX No.7, HIGH WYCOMBE, ENGLAND 
Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom’’, High Wycombe, Telex 






444 SAS 
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| On Batis Fe Cas 
| CLANCEY 


CAST-IRON VALVE GUIDES 








= > 
SA ge cash oink eae ce 


CROPS: «ss FD DANO CN OLA a 


TELEPHONE: CRADLEY HEATH - 69411-2-3 








Ty] es | 
OU RINGS Saal : Bey 4 


Steel and _ rubber 


: Full range of British tal The multi-purpose 

‘, standard sizes sain aasepdiatsogete washer that locks, 
available agent Sno | d t 

10,000 Ib. square inch & acpi bueeds some 


Enquiries invited for all 
types of mechanical 
seals and mouldings in 
P.T.F.E., synthetic, 
natural and silicone 
rubbers. 
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§ Now available, packed in this attractive cable dispenser, is a wide range of Aerialite Automobile Cables. 
; Containing five reels of cable—the choice of types is yours—this new pack is supplied free against Auto cable 
orders. Not only does this dispenser make an attractive counter display, but it will prove to be an 
indispensable aid to your Sales. 


SELECT YOUR CONTENTS FROM THIS LIST 










fs. ¢ 
14/012 Twin Auto Cat. 291 100ft.Super ... 2 9 6 
9/012 Single Auto Cat. 286 100ft.Supér ... 1 5 5 Alternatively £ s. d. 
28/012 Single Auto Cat. 288 100ft.Super ... 116 4 Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat.301 8 4 6 
14/012 Single Auto Cat. 287 100 ft. Super 110 0 Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat.558 7 17 10 
7M.M. Grey Rubber Cat. 299 12 yds. Super 13 6 Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 8 2 11 
4714 9 
Ge & 
4/012. Twin Auto Cat. 291 100 ft. Super bias he ‘ 
9/012. Single Auto Cat. 286 100ft.Super .. 1 5 5 Alternatively , fs d. 
8/012. Single Auto Cat. 288 100 ft. Super 116 4 Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat.301 7 19 11 
19/012. Single Auto Cat. 286 100 ft. Super .. 1 5 5. Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat.558 713 3 
% 27M.M. Grey Rubber Cat. 299 12 yds. Super = de 13 6 Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 8 1 7 
4 £710 2 
F £s. d. 
“ 14/012. Twin Auto Cat. 291 100ft.Super .. 2.9 6 greonativel £ 4 
: : y ee 5 
2 14/012. Single Auto Cat. 287 100 ft. Super om: Se Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat.301 8 9 1 
28/012. Single Auto Cat. 288 109 &. Super 116 4 Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat. 558 8 2 5 
a ae ee 110 0 pediacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 810 9 
7M.M. Grey Rubber Cat. 299 12 yds. Rag ee Y iM 
4 


Write for further details to 
Head Office & Cable Division:— 


Aerialite Limited 


CASTLE WORKS -STALYBRI!DGE- CHESHIRE 
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There’s always the right answer 
in the wide range of MASCO 


Industry the world over makes good use of MASCO Felts... as 


Washers, Gaskets and Fabricated Parts ... For Filtration and 
Anti-Vibration ...in a thousand and one forms 
and applications. Make sure your need for Felts 





finds the right answer . . . Specify MASCO FELTS. 
Write to Dept. A.E.1 for fuller details. 


MITCHELLS, ASHWORTH, STANSFIELD & CO. LTD. 


Contractors to H.M. Governments 
Méde in Britain 23-24, Old Bailey, London, E.C.4 45, Newton Street, Manchester, 1 
by P ity 3606 "Phone: Manchester Central 3503 


hone: Ci 
For over 100 years Feltmakers to the World’s Industries 





British Craftsmen 








Vitien 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them ! 


wake a holt, for at / 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: james Bridge 2692. 


HUE SUUPERHETADLEAGEEDD 











M-W.61 
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ALUMINIUM 
CORED SOLDER— 







incorporating a non-corrosive 






flux. It is used with an ordinary 






soldering iron in the same manner as 







conventional rosin cored solders 


and ensures excellent joints without 






the use of expensive oxide-removing 






appliances, It is one of a new 






group of Enthoven products of 






outstanding interest to all industries in 


which the soldering of aluminium 
SOLDER PRODUCTS 
plays an important part. 


To manufacturers of electric and 





















dg f ENTHOVEN ALUMINIUM CORED SOLDER—a unique solution of a familiar and stubborn 

3 product specially designed for use in the electrical, electronic 

he and allied industries. problem—the satisfactory 

2 ALUMINIUM SOLDERS & LIQUID FLUX —for dip- soldering of aluminium to aluminium, 
S soldering and dip-tinning. 


or aluminium to copper, 


3 ALUMINIUM SOLDERS & PASTE FLUX—for general 
hand soldering and tinning operations, 


Pn geen 


tinned copper, tinned and 











silver-plated brass and other metals. 


For further information on these products and their applications, 
please write for our technical publication “*T.P.2”. 


ENTHOVEN SOLDERS LTD., DOMINION BUILDINGS, 
SOUTH PLACE, LONDON, E.C.2 MONarch 0391 
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ALUMINIUM 
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BRO 
Wallows Lane , Walsall : Staffs. ! “VABCO | 


VARGO DD 


q 


\. 
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SINGLE LINE 
PROGRESS! VE 
BREAKAWAY SYSTEM 


(Approved by the French Government). 





spelt 


shown fitted toYHydraulic 


- Hydraulic Reaction Valve LV 207 Dual Control 
Pipe Line on Tractor. 

- *“C” type Coupling with Auto. Shut-off Valve, atta 

. Breakaway Valve SBS. 256 (or SBS. 257) attached 


A 

8B hed to rear of Tractor. 
* Vacuum Tank on Trailer. 

. 

H 


low Bar of Trailer. 


. Non-return Valve. 

+ Power Unit on Trailer operating linkage G to Trailer Brakes. 

« Hose connecting LV 207 to source of Vacuum. Hose connections shown as 
solid lines are those used in normal operation of Brakes. The Hose shown in 
broken line connects the Vacuum Tank to the Power Unit when Valve “C” is 
operated in emergency 

. Plunger with Safety Seal. 

- This assembly should be used in place of Coupling ‘B’, when Vacuum 
Pipe Line operating Trailer Brakes is common to that controlling Brakes 
on Tractor. 

Existing Trailer can be converted by adding **C’’, ““D” and “E"’. 


INTERNATIONAL MOTOR SHOW October 16th-26th, Stand No. 408 


FEENY & JOHNSON LTD 


134-136, EALING ROAD, WEMBLEY, MIDDLESEX 
Tel: WEMbley 4801 & 4802 Grams: Feejohn, Wembley 
DHB/4240A 


a 
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MAKE STRONGER 
THREADS UNDER 

ANY CONDITIONS 
IN ANY MATERIAL 
WHETHER FOR 
NEW DESIGNS 

OR SALVAGE 








/ 


WSN 
i 






y 


s TALS 


1 SOFT i 
iD 


< 
q, 


] 
nps FOR © 


U1. 


Vi 


) 


MANUFACTURING 





CROSS CO. (1938) LTD. 


BATH, SOMERSET 


Telephone: COMBE DOWN 2355/8 Telegrams : CIRCLE, 'BATH 
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360° safe: SEEGER CIRCLIPS of all sizes are designed 
and thrice tested for uniform pressure throughout their circumference 


One of the Sheepbridge Engineering Group 


Automotive Engineering Limited The Green, Twickenham, Middlesex 
Telephone: POPesgrove 2206/9 Telegrams: MOTIF, Twickenham 
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(( GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 











We also manufacture Rotary Cam and 
Profile Milling Machines, Short Thread 
Milling Machines, Multiple Drilling 


ENGINEERING CO. LTD, SiPsegteatipaieatcan sein 
COVENTRY PHONE: COVENTRY 8863) aoe Tools for High 


















J OMDO,, 


TINNED AND LEADCOATED 
STEEL SHEETS 
for the automobile industry 


*London’ Brand is worth specifying by name 
because its superior ductility and general work- 
ing-up quality are specially suited to radiator 
tanks, body panels, wings and othet components. 
Direct delivery in our own vehicles to all parts 
of Great Britain ensures that loads arrive on 
time and in perfect condition. Obtainable 
through your usual merchant or stockholder. 


FOR CAR UPHOLSTERY PRODUCTION 


The Radyne Model W/4P 20kW Plastic Welding Press 
will electronically bond motor-car door pads at a rate 
exceeding two a minute. Undoubtedly the fastest and 
most efficient press of its type, the W/4P has been 
specifically designed for production of car door-pads, 
seats and other upholstery. 

Similar outstanding performance figures, coupled with 
utmost economy in every application, are found 
throughout the entire range of Radyne Plastic Welders. 
To every plastic welding operation, they bring speed, 
efficiency, precision and economy. 


SHIMWELL:C 


MANUFACTURERS SINCE /875 


WELLINGTON ROAD: LEYTON : LONDON - E.10 


cadio heaters ltd 


WOKINGHAM -. BERKS = ENGLAND 
p “ f HAM 1080 (6 LINE 





P.3770 
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(top) Front wheel hub for lorry in 
Malleable Iron. weight 53ibs. 
* (right) Front wheel Hub, weight 24/bs. 


GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 


Automobile Engineer, September 1957 





2? Tan olloping pa pea Giovoes 


A QUICKER MALLEABLE !RON SERVICE 


Gloucester have virtually revolutionised the pro- 
duction of Blackheart Malleable iron. Their adop- 


* tion of the new electric annealing process - for the 


first time in Britain- cuts annealing time from 
‘days to hours. 

Every heat is under continuous laboratory con- 
trol and castings are rigidly inspected at every 
stage of production. 


. TERE 


malleable & grey iron castings 


"Gloucester Blackheart Malleable iron has superb 
mechanical » combining great strength 
and rigidity with easy machineability. The castings 
meet design requirements to an exceptional degree 
of accuracy and are tough and resistent to impact. 

Always consult Gloucester at the designing stage 
~ even before - their experience and resources are 


























-=THE HOME OF 





Telegrams: 
= GOOD CASTINGS 











‘Pulleys’ Gloucester 


Telephone: Gloucester 23041 
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Attention! 


ALL USERS 


AND PROSPECTIVE USERS OF 


LIFTING AND OVERHEAD 
HANDLING EQUIPMENT! 


Tu the U.K. its NOW 





ACROW (ENGINEERS) LTD. 
SOUTH WHARF, PADDINGTON, LONDON, W.2 
Telephone : AMBassador 3456 (20 lines) 


Branches at: Birmingham (Walsal/ 6085) ; Bristol (Bristol 655244) ; Leeds (Leeds eet 
Manchester (Deansgate 7054); Newcastle (Newcastle 86-9493); Southampton (Locks Heath 30 


* 


ACROW (ENGINEERS) LTD. 
are now SOLE AGENTS in 
the United Kingdom 
for 


DEMAG 
—the world’s most up-to-date 
ELECTRIC HOIST BLOCKS, MONORAIL 
SUSPENSION TRACKS & SUSPENSION CRANES 





—servicing installations; 

supplying spare parts; 

supplying and installing 
new equipment. 





& 
1); Glasgow (Bridgeton 1041). 


Liverpool (Aintree 7335) ; 












JACKS from 1 TON to 5 TONS % 


ER 


bas 


POWER JACKS 


* HYDRAULIC PUMPS 
of proved efficiency 
for hand or 
power operation 








Technical Data 


Normal operating pressure 
1,500 Ibs. sq. in. 
Maximum operating pressure 
(Blow off)...2,500 Ibs. sq. in. ‘ — 
(or to specification) ba 















Output complete stroke...+825 cu. ins. 
Effective piston area............ +600 ins. al he \ 
Handle leverage ratio............... 16-1 a 


Alternative fluid capacities...2} pints, : = 2 
6 pints, 16 pints, 24 pints, 32 pints. : = 7 e 
Larger capacities to special order. ; Pe. 8 : 
Vertical or horizontal pump handle. ' ~<a? sa 
in a variety of stroke lengths 
Send for Leaflet H/223 


POWER JACKS By 


MITED web 
VALETTA RD.- ACTON - LONDON - w3 i 
TEL: SHEPHERDS BUSH 3443 (4 ines) GRAMS MEWSORBER EALUK LONDON 4 NEwron rrovuct 
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for those 
who use 
pencils 

seriously 


There is no better helpmate to good 
thinking than a good pencil, so give 
yourself the benefit of the very finest 
that money can buy—ROYAL 
SOVEREIGN. 


The following pencils are formulated especially for 
artists, architects and draughtsmen. 


ROYAL SUPERFINE 
SOVEREIGN DRAWING 9H—6B & F 


FERROPRINT cigcrinc 49H—2B&F 


CARBON HIGH QUALITY = 944_ 3p 

DRAWING __ DENSE BLACK wn 

CRAYONETTE a... 12 Colours 
BRITISH MADE 


THE ROYAL SOVEREIGN 
PENCIL CO. LTD: LONDON N.W.10 


@ RS3P 





Automobile Engineer, September 1957 





EVEN MORE - 


o66ED/ 


Various brake widths available. 
Ratios up to 15 to 1. 


10 ton Axle 


SPIRAL BEVEL DRIVE 


We supply a front axle to match. 


THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24. PHONE: ERDington 1661-6. GRAMS: ‘MOSGEAR, BIRMINGHAM’ 
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Yu cool aa... 


-»» MARSTON RADIATOR 


And that means just cool enough to get 
the finest performance from your engine. 
For Marston radiators strike the perfect 

balance between maximum cooling 
and optimum running temperatures. 
That’s why they are fitted as 
standard on Britain’s finest cars. 
What better recommendation 

for the quality and reliability 

of these famous products ? 


MARSTON EXCELSIOR LIMITED 
WOLVERHAMPTON & LEEDS 
(A subsidiary company of Imperial Chemical Industries Ltd.) 





SLASH SET-UP TIMES 
with ROCKWELL 


HELICAL CLAMPS 


BRITISH PATENT 


Each Clamp a complete u unit 
no parts to lose 


Fast easy mounting 
Accurate and simple height adjustment 
Smaii clamp projection over workpiece 
2-position strap brings clamp 
close 
Available in 22 sizes 
| Long trouble-free service 


SIZE 1 SIZE 2 
for7”,4",tland for 7%",§", I4and 
i2mm.‘T' slots ['6mm. ‘T’ slots 
No. Heights 

0 - a 


to work 


i- 
LF 
i- 
i- 


1/1 
1/2 
1/3 
1/4 
1/5 
1/6 


1 
2 
4 
T- 


SIZE 3 
for +4”, 2", 17and for +2”, 20 and 

Write for fully illustrated leaflet giving 1Smm. ‘T" slots 22 mm. *T" slots 
brices, sizes and quantity discounts. No. Heights 
Also available from leading stockists. = ; r - 
PLACE YOUR ORDER TODAY! 3/3 2- 4%" 

3/4 4- 8% - 8 

3/5 8-123" 4/5 8 -124" 


RO C KW E LL WELSH HARP, EDGWARE ROAD, 


LONDON, N.W.2. GLAdstone 0033 
Also at 


Birmingham—Springfield 1134/5. Stockport—Stockport 524!. Glasgow—Merrylee 2822 
Sc4 
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GRAPHOGEN 


The GRAPHOGEN treatment is used by 
ROLLS-ROYCE Motor Car Division and 
other well-known British Engine manu- 
facturers. It protects the engine, right 
from the start, against metal pick up, 
overheating, seizure and excessive 
abrasion, and propagates the rapid 
formation of a “working skin ’’ which 
is essential for the smooth running-in. 


STAMGO MANUFACTURING CO LTD 8 WOOD ST KINGSTON-ON THAMES 
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Quality counts with 


Royal Enfield - they use 
Harper Castings 


The crankshaft for the Royal Enfield 692 c.c. 
“Super Meteor” Motorcycle, which has to 
deal with an output of 40 bhp., is machined 
from a Harper casting—accurate in dimen- 
sion, free from hard spots and possessing a 
quality of finish that is unsurpassed. 


Harper quality covers grey iron and 
Meehanite castings, and also metal pressings, 
machining, enamelling and other finishes ih ARPER 
and sub-assembly work. C ASTI 4 GS 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL124(5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 





LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1 Tel: TATE GALLERY 0286 
MANCHESTER OFFICE: c/o B. J. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 
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Manufacturers of : 


@ BRIGHT STEEL AND 
BRASS TURNED AND 
CHAMFERED WASHERS 
PLAIN BRIGHT STEEL 
AND BRASS WASHERS 
STEEL AND BRASS B.A. 
WASHERS 

ROOFING WASHERS 
ENGINEERS’ BLACK 
WASHERS 

Odd Sizes a Speciality ! 


CHAR ) Lamy ED 


BRIDGE WORKS - WEDNESBURY - STAFFS 


Teiephone: WEDnesbury 0564-5 Telegraphic Address: “ Chamfer Wednesbury"’ 
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MAVITTA 
DRAFTING MACHINES 


A complete range of Drafting Machines for Boards up to 
§0 feet long, both vertical and horizontal. 


Adjustable Drawing Stands and Boards. 
Mathematical Scales in various materials. 


Surveyor’s Rods. 
Isometric Projection Machines, 


THE MASTER—latest 
in our range— Linkage 
by steel bands and 
pulleys—360 degrees 
rotation of index head — 
automatic location of 
main angles by press but- 
ton through knob—quick 
release of head for lining 
up to drawings—counter 
balanced for vertical 
use—modern styling and 
high quality finish. 


FULL CATALOGUE ON 
APPLICATION 


The MAVITTA DRAFTING MACHINES LTD. 


HIGHLANDS ROAD «+ SHIRLEY - BIRMINGHAM 
Phone: SOLIHULL/2231/2. Grams: Mavitta, B'ham 





MI 
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Fitted any good 
unions lately? 





Whit in! | 





More and more manufacturers are standardizing 
on Enots brass solderless unions because : 


(a) They make a 100% leak proof joint. 


(b) Fitting and assembling costs are 
reduced. 


(c) The range of some 700 compon- 
ents caters for outside diameter 
tube sizes from }” to 14” and 
for pressures from 4,000 to 
1,000 Ib. per square inch, 
according to size. 













(d) They are specially suitable 
for compressed air and 
hydraulic circuits. 





















Enots standard pressure gauge (0-160 lb. per sq. 
inch) fitted with solderless nut and sleeve 
which enables gauge to be tightened into position 
and facing in any required direction without all 
the usual troubles always experienced when 
the gauge is screwed. 










SOLDERLESS UNIONS 


We invite you to send for our catalogue SF854 which also 





includes details of copper, Bundy steel and flexible tubing, 







BENTON & STONE LTD - ASTON BROOK STREET - BIRMINGHAM 6 - ENGLAND 
We shall be pleased to welcome you on Stand 24, Avenue “O,’’ 1st Floor, Motor Show, 
Earls Court, October 16—26. 
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What's yours? 


NON-FERROUS CASTING is a specialist field in which 
experience and facilities are all-important. When you 
require non-ferrous castings . . . for ordinary or 
extraordinary purposes . . . specify BIRSO; you'll 
get the finest there are. The very best cost no more... 
and may well cost far less in the long run. 


CASTINGS FROM A FEW OUNCES TO 10 TONS... 


in __ phosphor-bronze, gun-metal, aluminium-bronze, 
manganese-bronze and light alloys. Precision-machined 
bushes and bearings. Specialists in high-tensile aluminium- 
bronze castings, centrifugal-cast wheel blanks, and chill- 
cast rods and tubes. 











One of Britain’s Largest 


NON-FERROUS 


Foundries 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT 


Head Office: HANLEY, Phone? Stoke on Trent 22184'5 6 7. LONGPORT, Phone: Stoke-on Trent 87303 


TRADE MARK 











a for INCREASED DESIGN SCOPE, USE 


ve OF LIGHTER SECTION MATERIAL, HEAVY 
DUTY ASSEMBLY, FREEDOM FROM WEAR 
CORROSION, STRIPPING & MOST OTHER 


CALIBRATED JETS THREAD TROUBLES 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
No, 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 











Service to the Motor 
and other Lidustpes 


37} AMAL LTD., WITTON, BIRMINGHAM, 6 Menufectured by: 
alisz ARMSTRONG PATENTS CO. LTD * EASTGATE + BEVERLEY * YORKSHIRE 
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An entirely new form of tipper con- 






struction in Timinium alloys giving 






a very light body of immense strength. 
This body is one of the 
Standard Bonallack range. 







payloads go UP 


Higher payloads, lower maintenance costs — that’s what Timinium offers to the commercial 






vehicle operator. Its lightness can cut down bodyweight by as much as 50% and may 






well mean a lower rate of tax: its freedom from rust and its high resistance to corrosion make 






protective painting unnecessary, and maintenance a formality. Our Development Department 






is ready to co-operate on any application of Timinium in vehicle building. 





when you build im | T1 ALUMINIUM LTD. ONE OF THE LARGEST 


U.K. MANUFACTURERS OF SHEET, CORRU- 


Head Office: Redfern Road, Tyseley, Birmingham 11. Telephone: Acocks Green 4211. A 7) COMPANY 






GATED SHEET, STRIP, CIRCLES, PLATE, 

| EXTRUDED SECTIONS AND TUBES—IN THE 

| TIMINIUM RANGE OF ALUMINIUM AND 
ALUMINIUM ALLOYS, 











Offices in: LONDON - BIRMINGHAM - MANCHESTER - LEEDS - GLASGOW - BRISTOL - BELFAST - DUBLIN 
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Nelson stands on his column 







Intal 
stands on 
its own 


| good name 





THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS - WATERY ST. ° SHEFFIELD °3 
Telephone : 23072-3 Telegrams : Fluted, Sheffield 
OBTAINABLE FROM YOUR STOCKIST 


London Stocks: 16, ALDERSGATE ST., E.C.1. 
Phone: MON. 3505 


Glasgow Stocks: 50, WELLINGTON ST., C.2. 
Phone: CiTy 6994 
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Taking the strain! 


Movement, vibration, power stresses, these forces 
provide a constant tug-of-war with every bolt and nut. 
That is why engineers use Richards “‘Hi-Strain’’ bolts 
which take such strains with maximum safety. 
Supplied Heat Treated to B.S.S. 1083 and B.S.S. 
1768 Grade R Quality 45/55 tons tensile. 
Threads to Whitworth, B.S.F., U.N.F. 

and U.N.C. 













CHARLES RICHARDS & SONS LTD., Dariaston, South Staffs. 
Phone: James Bridge 3188 (8 lines) P.B.X. Wires: “Richards, Darlaston."" 





May wedo 
S) your pressing ? 


For hot pressings and stampings—accurate 
well-finished and of consistently high 
quality—come to Sutcliffe Speakman. We 
undertake machining where necessary and 

can work to limits down to 0005”. No quantity 
is too large, no job too 






complicated, no standard 


too exacting. 


ad 


In non-ferrous alloys 
including aluminium, brass, 
chromium-copper, cadmium-copper 
manganese bronze and nickel silver 
Also castings in gun-metal, 
phosphor bronze and heat-resisting 
nickel chrome alloys. 


SUTCLIFFE 
SPEAKMAN 


SUTCLIFFE SPEAKMAN & CO. LTD : Leigh - Lancashire : Tel: Leigh 94 
London Office: 2 CAXTON STREET. WESTMINSTER, S.W.1, TEL: ABBEY 3085 
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"For the highest precision 
"at mass production rates 


See latest developments at the 5th European 
Machine Tool Exhibition, Hanover, September 
1Sth—24th, 1957. 


VAUGHAN 


ASSOCIATES LIMITED 
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Simple and quick calculations and rapid setting. Operation 
by single lever. Crown wheels or pinions finished in one 
loading giving maximum production per capital expenditure 


with smallest floor space. Max. pitch dia.: 21.26”. Max. D.P.: 


- 24”. Max. length of cone: 10.33”. Number of teeth cut: 5-100: 


4, QUEEN ST., CURZON ST., LONDON, W.1 
2 Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 
Telephone: NOTTINGHAM 88008 

















inserted in your production line will 
produce cleaned parts automatically, 
either in batches or as single units 
and its automatic load measure together 
with auto feed and discharge enable 





this equipment to be adopted in 


most planning 









schemes. 


Further information 
and descriptive 
matier on request. 





AIRLESS 
CONTINUOUS 
BLAST CLEANING 
MACHINE 


SPENCER & HALSTEAD LTD. 
BRIDGE WORKS - OSSETT - YORKSHIRE 
TEL OSSETT 821-4 GRAMS SPENSTEAD 





P4875 
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LENCHS: 


TOOLMAKERS 
ENGINEERS 


ACTUAL MAKERS OF 


ORKALOY 
CEMENTED CARBIDE 
TOOLS £ TIPS 
: lak Og on Request a 
> ¢ NOR 2226 (Sunes) ae 


OOLS BHAM 188 
ileal 


GREAT HAMPTON STREET, BI 


pe ee 








in standard sizes or to 
your own specification. 
Our catalogue will help 
you select 4 type ond 
size of chuck most sult- 
able to your own needs. 


Write for your copy today. 





J. H. HUMPHREYS & SONS LTD. 


Blackriding Electrical Works, Wenerth, Oldham 
"Phone: MAIn 6067-8. 
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PPARK GATE 


QUALITY STEELS FoR 
AUTOMOBILE ENGINEERING 











special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A ® Company TELEPHONE; ROTHERHAM 2141 (10 ines) TELEGRAMS: YORKSHIRE, PARKGATE, YORKS 


omobile Engineer, September 1957 121 











sane 
tohSeR ORAM MEN INS gEN ASe Sie Tense 





i ls 


Photo: Courtesy Austin Motor Co. Ltd. 


Press Tools & Stretcher Dies 


AT A FRACTION OF THE COST using 


KIRKSITE ‘A’. 


sy 





LOW COST- SPEED-HIGH RECOVERY VALUE 


Cost of dies made with KIRKSITE ‘A’ is only a fraction 
of those made of steel or cast iron, the more intricate the 
tool the greater is the saving. Use of KIRKSITE ‘A’ also 
means that dies can be produced in a few days eliminating 
long waiting periods for tools, A complete and speedy 
service for the production of both patterns and dies is 
operated. KIRKSITE ‘A’ data gladly sent on request. 
Also the Hoyt Engineer & Buyers’ Guide, listing all the 
Hoyt products and services. 





Kirksite ‘A’ and Plastics: 


PRODUCT N i a p , 
Sores Gane Kirksite is specially suitable 


{ 






ane for metal moulds for Polyester 
KIRKSITE resins, having a very long life 
ESS TOOL under operating conditions with 
sie TOOLS Polyesters, whether plain or 





reinforced. 
200,000 Petrol tank pressings in 20 gauge steel from one 
KIRKSITE punch. 
60,000 Aircraft jettison tanks in 16 gauge steel. 
20,000 Delivery van sides in 20 gauge steel 


20,000 Runs in aluminium alloy sheet without any appre- 
ciable wear on tools. 


50,000 Beaeiit plastic helmets on one set of KIRKSITE 
tools. 


25,000 Special rubber parts from a KIRKSITE mould. 


All the above tools were still serviceable. 


pRene SOUR ety. cet game aaa Sesgetiies . neon eriaesegomearen aagam 


METAL CO. 
OF GT. BRITAIN LTD. 





DEODAR ROAD, PUTNEY, LONDON, S.W.1I5. 











4 Telephone: VANdyke 6061. iS 
@ PLAIN BEARINGS - ANTI-FRICTION METALS || 
2 BRONZES & LEAD BRONZES * FUSIBLE ALLOYS, ETC, 














BUSHES 


3” TO 10” BORE 
HARDENED 


AND 


GROUND 
ALSO 
UNHARDENED 
By 
The Bush People 


SEND US YOUR ENQUIRIES 
Established 35 years 




















LAWRENCE Bros. MILLWARD LID. 


WICKERSLEY 204 


ROTHERHAM 




















FOR REALLY RUGGED WORK 
YOU NEED 


SINTERED 
METAL 
FRICTION 
MATERIALS 


. second to none for:— 
Oper itive smoothness 
* Frictional stability 


SMALL & PARKES LTD 
HENDHAM VALE WORKS, MANCHESTER # 
OUyhurst 25/1 
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We claim that our worms and 
wheels will do their turn supremely 
well—and it’s a claim we can 
afford to make. We’ve got the experience 
to back it—90 years of gears. We’ve 
got the materials to back it—Super Holfos and 
Spuncast Holfos Bronzes. We’ve got the 
machine tools, the production methods and the testing 
instruments to back it. And last but not least 
we’ve got results to back it—in a test at 
the National Physical Laboratory, where a 
Holroyd worm and wheel showed a record 
efficiency of 98.2% which is still unbeaten, 
and in applications of Holroyd gears 

all over the world. 




















We make a wide range 
of standard totally enclosed 


90 YEARS OF GEARS Holroyd onareeras 


containing full details. 


JOHN HOLROYD & COMPANY LTD - MILNROW - LANCS - TELEPHONE : MILNROW 55322 
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Spot-welding, 


Itreallyis | 
amazing... \ 


. . from automatic gear boxes to mining 
conveyor rollers Tower Brand Miniature 
Rings in sizes £” to 2” diameter are fitted in 
an amazing number of varied applications and 
they are standard,equipment in almost all the 
vehicle dampers manufactured in this country. 






Pinning or Bolting 


EE-NUTS 


fix it FPR 


-and fast / 


TEE-NUTS ensure the rigid security of metal thread assembly in 
wood, plywood or thin gauge metal where tapping is impracticable. 
Produced in a wide range of types to suit a great variety of fittings. 
TEE-NUTS can be supplied either with self-anchoring flanges, with 
pips’ for spot-welding or drilled for pinning. Made with barrels 
of various diameters and depths, in standard thread sizes from 4 BA 
to #,” Whitworth to accommodate screws supplied by customer. 
Available to the Trade only. 







PERE EEE IEORR Rene RTI V8 





The normal ring material is a 
close grained cast iron, but 
should particular applications 
be subject to rusting we pro- 
duce a special austenitic iron. 





Our Technical Department will offer recommendations and 
quotations against details of your particular needs. 


LEEDS PISTON RING & ENGINEERING CO. LTD TEL 3It13 


Goodman St, Hunslet, Leeds. 10. 




































EQUIPMENT 























for Garage and 

: A.C. and D.C. Motors 
For full details write or telephone :— ; ae ae 
CARR FASTENER CO. LTD Aroma 

° . pressure switches 
47 WOBURN PLACE, LONDON, W.C.1. MUSEUM 1433 Mazda lamps 
MANCHESTER: SO NEWTON STREET, MANCHESTER, 1. CENTRAL 4057 ont Wty een 
BIRMINGHAM: 214/215, DAIMLER HOUSE, PARADISE ST., BIRMINGHAM, 1 
Heod Office : MIDLAND 2297 ef 
CARR FASTENER CO. LTD., STAPLEFORD, NOTTINGHAM : 
TEL. SANDIACRE 3085 BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY * ENGLAND 
D6 Member of the AE! group of companies 4897 
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anpnee LATHES 


Briefly the Woodhouse & Mitchell lathe is worth a place 
in every machine shop where economy of operation, accur- 
acy, speed and reliability are primary considerations. 


Model ‘85’ 84” Centre Lathe: 

10 H.P. motor, 12 spindle speeds 21-945 
r.p.m. Ideal for fast production, and tool- 
room work. Also made in 104” size. 


Model ‘70’ Junior 7” Centre Lathe: 

2H.P. motor, 8 speeds, 30-437 r.p.m. also alternatives 
44-640 r.p.m., 50-750 r.p.m., 60-874 r.p.m. and (when 
fitted with 2-speed motor) 30-874 r.p.m. Sizes to 
admit 45”, 54” and 72” between centres. The cabinet 
base illustrated is optional. 


WOODHOUSE & MITCHELL 
WAKEFIELD ROAD - BRIGHOUSE - YORKS 


TELEPHONE: BRIGHOUSE 627 (3 LINES) 


FULLER HORSEY 


on. ee. ee ony. Oe - 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 
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*REGD, TRADE NAME 


LIQUID POLYMER FOR COLD CASTING COMPOUNDS 


Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 
is poured and cured cold and does not undergo dimensional 
change during handling. It cures to a Resilient Rubber. 


USED: For casting seals and gaskets in place on various types of machinery; potting 
electrical and electrenic components; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. NO/3 for full technical details. 


LONDON: 36-38 Kingsway, W.C.2 Tel.: HOLborn 2532/5 


J M S i FEL & GO L | i MANCHESTER: 51 South King Street, 2 Tel.: Deansgate 6077/9 
R e ® ® BIRMINGHAM: 45 Newhall Street, 3 Tel.: Central 6342/3 








ABAGS Time-saving methods for repetitive and 
complicated calculations 


Not only demonstrates the many and varied applications of the Abac 
C fs or Nomogram, but shows how even those without highly specialised 
mathematical knowledge may construct their own charts. It deals with 
both Cartesian abacs and alignment charts and contains a large 
nunber of practical examples in mechanics, physics and electrical 


n O mM 0g r a im & engineering. This edition has been specially adapted for English readers. 


By A. Giet. 35s. net. By post 35s. 10d. . . from all booksellers. 
ILIFFE & SONS, LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 








(4) 








SEEING IS BELIEVING. Only 3M provide grinding and polishing Demonstration Centres run by 
qualified engineers. Here at no cost and on your own products you can see for yourself how time can 
be saved and oa better finish achieved. Remember, 3M abrasives do a better job. 





Reem MINNESOTA MINING & MANUFACTURING CO. LTD. 
London . Birmingham . Manchester . Glasgow 


7 


~ (4 
>) Z 
Pay wee 
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TURQUOISE OF COURSE! 


Turquoise pencils are famous for :— 


SMOOTHNESS Millions more tiny graphite 
particles are compacted into every length of 
Turquoise lead. This gives perfect silky smooth- 
ness without flaws and means. swift, effortless 
work, saves time and energy. 


BLACKNESS Lines drawn with a Turquoise are 
always crisp and uniformly black due to 
wonderful 100, Electronic Graphite which 
guarantees maximum density. 


STRENGTH The compact lead that results from 
this 100°, Electronic Graphite will take a needle 
point and hold it under great pressure. Saves 
annoyance and frequent sharpenings. 


DURABILITY Turquoise lead is so compact that 
the longest line remains uniform in width and 
blackness yet will rub out without trace if 
required. 

GRADING Turquoise pencils are available in 17 
grades—from 9H to 6B—reliably and uniformly 
graded and thoroughly checked. 


drawing pencils 








Remote 
Control 








All types of Remote Control Units 
are produced by Gills including 
Units made to manufacturers specific 
designs. Famous for twenty years 
for one reason only— 


they are probably the best. 


Cables Ltd 


PACKINGTON HALL WORKS - LICHFIELD - STAFFS 


Telephone: WHITTINGTON 264 & 285 Telegrams: “REMOTE”, LICHFIELD 
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Classified Advertisements 


RATE 4d. PER WORD - 


MINIMUM 4/- 


Each paragraph charged separately. Box number 5 words plus 1/- 
Advertisements for the October 1957 issue should be to hand not later than first post 24th September. 
(No responsibility accepted for errors) 














By order of RALEIGH INDUSTRIES LIMITED. 
Surplus to requirements 


BIRM 


1957 and following days at eleven a.m. precisely 
each day. 


BICYCLE MANUFACTURING PLANT 


Canaing Auto BRIGHT NICKEL PLATING 
PLAN 
Polishing Lathes and Machines, Tumbling Barrels, 


ing > 4 

ENAMELLING RANGES, Paint 7 Booths, 
Shot Blast Cabinets, Stoving Ovens, 

Floor Type Conveyors, Wild Barfield ANNEAL- 
ING FURNACE, Tiighman and Broom & Wade 
AIR COMPRESSORS. 


including 4 and 6 
ag and Ward C/ 


Herbert, 
MACHINES, Centre and Multi Tool LATHES, 
Centreless, Plain “te —— GRINDING 
MACHINES, Bench and 
MACHINES, SCREWING MACHINE 


NUMEROUS POWER PRESSES 
including a 400 ton geared TOGGLE PRESS, 
Inclinable, Rigid, Geared and Ungeared 
up to 100 tons by Hordern, Mason & Edwards, 

— & Challen, a and ere Flyscrew 


Mandrel 
EQUIBMENT including Steel 
wna and office furniture and numerous other 
effects. 


Catalog each, 
ready, of TPOLLER HORSEY SONS & CASSELL, 
Industrial Auctioneers & Valuers, 10, Lloyd's 
Avenue, London, E.C.3. 











been instructed to offer for SALE by 
AUCTION in Lots on the Premises at WAVERLEY 
Sena COVENTRY ROAD, SMALL HEATH, 






E/ 


FULLER, HORSEY 
Sons & Cassell 


GHAM on TUESDA AY, 1ST OCTOBER 


including 
» Plating Tanks, Vats, Rectifiers, Dynamos, 
several Ballard continuous 
erhead and 


fications ... 


| LFV. DA, 
| Approved. 





D.LArm., .R.B. 
MACHINE TOOLS Arm, ARB 
Spindle AUTOMATICS, 

STAN LATHES, Cin. 
Archdale and other MILLING 


Pillar aia ; 


Presses 


Presses, MISCELLANEOUS 


Racks, Benching, 
Telephone: 


Broadwell 
1115 
(4lines) 
and 1757 


M.C.L. 


may be obtained, when 








ILLUSTRATED 
ALPHABETICAL 


@ For automatic and capstan precision 
parts—in any metal—to your own speci- 


consult the specialist machinists. 


Fully 


PRECISION 
PARTS fom 





& REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 








FOR SALE 


100 $4 BAYS of brand new adjustable Steel 

, 72” high x34” widex 12” deep, 
stove ame ” bronze rae. Sent knocked 
down, 6 shelf bay—£3 15s. Sample delivered 
free. Quantity discounts. x C. Brown Ltd., 
— Steelworks, Heywood, Lancs. Le 


SERVICES OFFERED 
Deer o Office o Seay available for Mech- 
Production 


Enginee . Special 
seeias = Projects. Norris 5 Ltd., 
53 Victoria Street, Leadon, S.W.1. Tel.: Abbey 
5444, {5546 


SITUATIONS VACANT 


APPLICATIONS | are invited for pensionable 
posts as Examiners in the Patent Office to 
undertake the official scientific, technical and 
legal work in connection with Patent applications. 
A at least 21 and under 35 years on Ist 

OH, < peones Ol 1957, with extension for regular 


(CUANDIDATES must have (or obtain in 1957) 
Ist or 2nd Class Honours in Physics, Organic 
or Inorganic Chemistry, Mechanical or Electrical 
Engineering or in Mathematics, or -: equivalent 
ee . have achieved a FO oy essional 
beer tion, .M.1.C.E ech.E., 
M.LE.E., Ai ‘I.C For a limites number of 
vacancies, "candidates with Ist or 2nd Class 
Honours degrees in other subjects—scientific or 
otherwise—will be considered. Exceptionally, 
candidates otherwise qualified by high profes- 
sional attainments will considered. 
SS pay for 5-day week of 42 hours in 
London between £605 and £1,120 (men), 
according to post-graduate (or eq t) 
a and National Service. Maximum of 
scale £1,345. This salary scale is being increased 
by approximately 5 per cent. Women’ 8s pay above 
£605 slightly lower og 2 es raised to reach 
equality with men’s in ood Lappe of 
romotion to Senior Fe rising to £2, 
<3 review) and reasonable expectation. val 
Py to Principal Examiner. 
ATION form and further particulars 
eo Civil Service Commission, Scientific 


* Branch, 30 Old Burlington Street, London, W.1, 


quoting S 128/57 and stating date of bi 
NTERVIEW Boards will sit at intervals, as 
required. Early application is advised. [5590 


DESIGN gone gr (£750 p.a. to £1,000 
p.a.) ‘for General Arrangement and Detail 
work, = for Gear Box and Engine Design 
work, ently required by Morris Motors 
Limied, ngines Branch, Coventry. Excellent 
conditions and prospects. Write (in confidence), 
giving age, experience and salary required, to 

ployment A ger at above address. {5591 














LONDON COUNTY COUNCIL 


PADDINGTON TECHNICAL COLLEGE 


SALTRAM CRESCENT, W.9. 


Telephone: Ladbroke 1343-4. 


Day and Evening Classes 


ENGINEERING AND SCIENCE CLASSES : 

MECHANICAL * ELECTRICAL MACHINE SHOP MOTOR VEHICLE AND 
POST OFFICER ENGINEERING * ELECTRICAL INSTALLATION * ELECTRICAL 
TECHNICIANS’ WORK °* GAS FITTING HEATING AND VENTILATING 
INDUSTRIAL ADMINISTRATION MEDICAL AND SCIENCE LABORATORY 
AND SURGICAL TECHNICIANS’ WORK GLASSWORK * OXY-ACETYLENE 
WELDING CHIROPODY GENERAL CERTIFICATE OF EDUCATION 
(Advanced Level). 

WOMEN’S CLASSES: 
COOKERY AND CATERING DRESSMAKING 
MAKING * LADIES’ TAILORING * NURSERY NURSING * 
LOOSE COVER CUTTING. 


Prospectus on @ — to the Principal 
ate eT. INLEBY, B.Sc., F.R.S.A., A.M.1.Mar.B. M.1.Prod.E. 


ENROLMENT 
Day Classes 8-13 September 9-30——12.0 Evening Classes 16-20 September 6-0—8-0 


MILLINERY FLOWER 
SOFT FURNISHING 


TUITION 


-M.1.M.1., City and Guilds, A.M.I.Mech.E., 

etc., on “No Pass-No Fee” terms. Over 95 
successes. For details of Exams and 
See She Aase, Magee is. 


BI E. Tr (ept, 643) 5 ™. Po Lome Lolo 
’ its 
Wa (555 
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HIGH-GRADE STOP-WATCHES 
FOR ACCURACY & SERVICE 
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very fool 





“for every job! 


Equip with KING DICK the ALL-BRITISH 
Hand Tools with the unmistakable 

stamp of quality, precision engineering 
and the finest finish. 

‘or YOUR particular job you’ll do well 
"to specify the very best ... and 

& t ere are none better than British-made 
KING DICK Hand Tools. 

























KING — 










. Write to Desk AE 
See for copy of our 80-page Catalogue. 





BUY BRITISH! 
ae ABINGDON WORKS, KINGS RD., BIRMINGHAM 11, ENGLAND 













NEW BALL & THE ROVER CO. LTD., 
ROLLER BEARINGS q e 
oe casaat alee Experienced Senior Car 


a ie Development Engineers 
4 BRITAIN § LARGEST STOCKS are required for interesting new car projects in an expanding engineering 


programme. 


SOLIHULL 

























STOCK LIST AVAILABLE 
SALARY Dependent on qualifications and experience the salary 
CLAUDE RYE BEARINGS grade is up to £1,500 per annum. 
: g95- 921 j (FULHAM ROAD, LONDON, S.W W.6 PENSIONS A Staff Contributory Pension Scheme is available 
after a short period of service. 


LOCATION The Company’s Head Office and Assembly Plant is 
situated on the southern outskirts of Birmingham and is adjacent to many 
attractive residential districts. 


Applications with full particulars should be addressed to :— 
Labour Manager, The Rover Co. Ltd., Lode Lane, Solihull, Warwicks, 




















ALL TYPES OF BOLTS, 
NUTS, SCREWS & STUDS 
FOR ENGINEERING. 













COTTON BAGS 


FOR SPARE PARTS Etc. 


ALTRINCHAM ST. 






SP et Wibatch 1765 Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 
Telephone: HOP 1784 LONDON, S.E.1 MEK-ELEK Engineering Ltd. 
17, Western Road, Mitcham, Surrey. 





Representative: 
KELWAY-BAMBER, 
My VICTORIA STREET, $.W.1. Tel. ABBEY 6860 
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Classified Advertisements 


RATE 4d. 


PER WORD - 


MINIMUM 4/- 


Each paragraph charged separately. Box number 5 words plus 1/- 
Advertisements for the October 1957 issue should be to hand not later than first post 24th September. 


(No responsibility accepted for errors) 














By order of RALEIGH INDUSTRIES LIMITED. 
Surplus to requirements 


FULLER, HORSEY 
Sons & Cassell 


been instructed <3 offer = SALE by 
AUCTION in Lots on the Premises at WAVERLEY 
WORKS, COVENTRY ROAD, SMALL HEATH, 
BIRMINGHAM on TUESDAY, 1ST OCTOBER 
1957 and following days at eleven a.m. precisely 
each day. 


BICYCLE MANUFACTURING PLANT 
including 

Cenaing Auto ee NICKEL PLATING 
PLANT, Plating T: Vats, Rectifiers, Dynamos, 
Polishing a and rd Machines Tumbling Barrels, 
ne eT Tanks, Ballard continuous 
ENAMELLING RANGES, Paint Spray Booths, 
Shot Blast Cabinets, Stoving Ovens, Overhead and 
Floor T Conveyors, Wild Barfield ANNEAL- 
ING FURNACE, Tilghman and Broom & Wade 
AIR COMPRESSORS. 


MACHINE TOOLS 


and 6 Spindle AUTOMATICS, 
STAN LATHES, Cin- 


MACHINES, SCREWING MACHINES. 


NUMEROUS POWER PRESSES 


including a 400 ton geared TOGGLE PRESS, 
Inclinable, Rigid, Geared and Ungeared Presses 
it to 100 tons by Hordern, Mason & Edwards, 
a & Challen, Bliss and others, Flyscrew 
Mandrel Presses, MISCELLANEOUS 
BOUIBMENT: including Steel Racks, Benching, 
—— and office furniture and numerous other 
ects. 


Catalogues, 1/- each, be obtained, when 
ready, of ULLER HORSEY SONS & CASSELL, 
Indus Auctioneers & Valuers, 10, Lioyd’s 


Avenue, London, E.C.3. 






ILLUSTRATED 
ALPHABETICAL 


E! 





eo For automatic and capstan precision 
parts—in any metal—to your own speci- 






fications . . . consult the specialist machinists. 
LF.V., DAL, D.LArm., A.R.B. Fully 
Approved. 
the BAR by 
‘Broadwell C) C) L) 
1115 
(4 lines) 
and 1757 





M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 


























LONDON COUNTY COUNCIL 


PADDINGTON TECHNICAL COLLEGE 


SALTRAM CRESCENT, W.9. 


Telephone: Ladbroke 1343-4. 


Day and Evening Classes 


ENGINEERING AND SCIENCE CLASSES : 

MECHANICAL +* ELECTRICAL * MACHINE SHOP * MOTOR VEHICLE AND 
POST OFFICER ENGINEERING * ELECTRICAL INSTALLATION * ELECTRICAL 
TECHNICIANS’ WORK °* GAS FITTING HEATING AND VENTILATING 
INDUSTRIAL ADMINISTRATION MEDICAL AND SCIENCE LABORATORY 
AND SURGICAL TECHNICIANS’ WORK GLASSWORK * OXY-ACETYLENE 
WELDING CHIROPODY * GENERAL CERTIFICATE OF EDUCATION 
(Advanced Level). 

WOMEN’S CLASSES: 
COOKERY AND CATERING DRESSMAKING 
MAKING * LADIES’ TAILORING * NURSERY NURSING * 
LOOSE COVER CUTTING. 


Prospectus on application to the Principal 
cp tT. LINLEY, B.Sc., F.R.S.A., A.M.1.Mar.B. M.1.Prod.E. 


ENROLMENT 
Day Classes 8-13 September 9-30—12.0 Evening Classes 16-20 September 6-0—8-0 


MILLINERY FLOWER 
SOFT FURNISHING 
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FOR SALE 


10 Bei of brand new adjustable Steel 

, 72” highx 34” wide x12” deep 
stove cae ” bronze green. Sent knocked 
down, 6 shelf bay £3 1 15s. Od. Sample delivered 
free. Quantity discounts. rown Ltd., 
ae: Steelworks, Heywood, Lancs. Teese 
6 


SERVICES OFFERED 
DESIGN Office Capacity available for Mech- 


and Projects. 


Machines 
53 — Street, London, wi. Tel.: 


SITUATIONS VACANT 


APPLICATIONS | are invited for pensionable 
posts as Examiners in the Patent Office to 
wndeftake the official scientific, technical and 
rk in connection with Patent applications. 

Nyt at least 21 and under 35 years on Ist 
op nanc lS 1957, with extension for regular 


(CANDIDATES must have (or obtain in 1957) 
Ist or 2nd Class Honours in Physics, Organic 
or Inorganic Chemistry, Mechanical or Electrical 
Engineering or in Mathematics, or an equivalent 
qualificati or have achieved a_ professional 
qualification, e. -M.1.C.E,, A.M.I.Mech.E., 
.M.LE.E., A. ‘.C For a limited number of 
vacancies, candidates with Ist or 2nd Class 
Honours degrees in othes stubjects—scientific or 
otherwise—wi 
candidates otherwise qualified by ‘high. profes- 
sional attainments will considered. 
QTARTING pay for 5-day week of 42 hours in 
London between £605 and £1,120 (men), 
post-graduate (or equivalent) 





according to 
experience and National Service. Maximum of 
scale £1,345. This salary scale is being increased 
by approximately 5 per cent. Women’s pay above 
£605 slightly lower but is being raised to reach 
equality with men's in_ 1961. ood prospects of 
promotion to Senior Examiner, rising to £2,000 
(under review) and reasonable expectation of 
further ore to Principal Examiner. 
PPLICATION form and further particulars 
from Civil Service Commission, Scientific 
Branch, 30 Old Burlington Street, London, W.1, 
Tai $ 128/57 and stating date of birth. 
TERVIEW Boards will sit at intervals, as 
| pei Early application is advised. [5590 


DESIGN Draughtsmen (£750 p.a. to £1,000 


v.a.) ‘for General Arrangement and Detail 
work, also for Gear Box and Engine Design 
work, tly required by Morris Motors 
Limited, es Branch, Coventry. Excellent 
conditions and prospects. Write (in idence), 
— age, experience and salary required, to 
mployment corer at above po (5591 

TUITION 
-M.L.M.I., City and Guilds, A.M.1.Mech.E., 


etc., on “No Pass-No Fee” terms, Over og 3 
successes. For details i Exams and Courses 
rd —— — - 


for —F, 
BieT 0 (Dept. 643). tt" page, banlook ree. 


(555 
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Every fool 





Hand Tools with the unmistakable 
and the finest finish. 
| to specify the very best ... and 


' KING DICK Hand Tools. 


for every job! 


Equip with KING DICK the ALL-BRITISH 
_ stamp of quality, precision engineering 
For YOUR particular job you’ll do well 


| there are none better than British-made 
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Write to Desk AE 











UKING DICK )\S 





for copy of our 80-page Catalogue. 


BUY BRITISH! ® 
ABINGDON WORKS, KINGS RD., BIRMINGHAM 11, ENGLAND 





NEW BALL & 


ROLLER BEARINGS 





OVER 4,000,000 IN STOCK 
IN MORE THAN 4,000 TYPES 


BRITAIN’S LARGEST STOCKS 


STOCK LIST AVAILABLE 


CLAUDE RYE BEARINGS 


895- 921 FULHAM ROAD, LONDON, S.W.6 


rf ies: RYBEARINGS, LONDON, TELEX 2545 

















THE ROVER CO. LTD., SOLIHULL 





Experienced Senior Car 
Development Engineers 


are required for interesting new car projects in an expanding engineering 
programme. 


SALARY Dependent on qualifications and experience the sulary 
grade is up to £1,500 per annum. 


PENSIONS A Staff Contributory Pension Scheme is available 
after a short period of service. 


LOCATION The Company’s Head Office and Assembly Plant is 
situated on the southern outskirts of Birmingham and is adjacent to many 
attractive residential districts. 


Applications with full particulars should be addressed to :— 
Labour Manager, The Rover Co. Ltd., Lode Lane, Solihull, Warwicks, 











ALL TYPES OF BOLTS, 
NUTS, SCREWS & STUDS 
FOR ENGINEERING. 


ALTRINCHAM ST, 





Re Tel ARDwick 1765 


Tel. ABBEY 6860 
im 


London 
Representative: 
W. KELWAY-BAMBER, 
9, VICTORIA STREET, 'S.W.1. 
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Telephone: HOP 1784 





COTTON BAGS 


FOR SPARE PARTS Etc. 





Walter H. Feltham & Son Ltd 


Tower Bridge Road 
LONDON, S.E.1 


imperial Works, 
MEK-ELEK Engineering Ltd. 


17, Western Road, Mitcham, Surrey. 
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OS emma 


Sprin 
Ahold, be Luely too / 


Strength, resilience and the ability 
to stand up to resistance by night 
or day, these are the qualities of 
a good spring—a Lewis Spring. 


Send 2/6d for our 40 page 





manual of technical data and learn 


a lot more about Lewis Springs. 








LEAVE /T TQ 


= LUIS 


THE LEWIS SPRING CO. LTD OF REDDITCH 








SPRINGS, SPRING CLIP 
RESILIENT WORKS * REDDITCH PRESSWORK, WIRE FORMS 
Tel: REDDITCH 720 (PBX) ~  VOLUTE SPRINGS 





London Office: 122 High Holborn, W.C.1 Te 


1: Holborn 7470 and 7479 7 
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| This is the 


CP IT CUTS OPERATING TIME 
rt FROM MINUTES TO SECONDS 


CONSOLIDATED 


PNEUMATIC IMPACT WRENCH | 
MAKE OVER 480 Model 344-RS sass 


Whether running up }” nuts in thousands on light assembly or driving 
1?” nuts on heavy construction work, there’s a C.P. pneumatic Impact 
Wrench to drastically reduce the time and costs of the job. The patented 
impact clutch eliminates torque reaction and the final torque obtained 
can be accurately controlled by pressure regulation. There’s no twisting 
thrust or kickback when nuts are fully seated. To this speed and efficiency, 
then add versatility. C.P. Impact Wrenches are available in 6 sizes and 
can also be used for tapping, stud-setting, screwdriving, drilling or 
reaming. Ask for the Impact Wrench section of Catalogue No. 50. 


CONSOLIDATED PNEUMATIC TOOL CO., LTD., 232 DAWES ROAD, LONDON, S.W.6 
AIR COMPRESSORS - PNEUMATIC TOOLS - ELECTRIC TOOLS * CONTRACTORS EQUIPMENT + ROCK DRILLS - PUMPS + DIAMOND DRILLS 
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AUTOMOBILE SEPTEMBER 1957 
ENGINEER 








AIO me RENT E503 . 


SE Rae er he Serkan erie ee 


_ Crankcase sand-cast in 
5 aluminium alloy for a 450 b.h.p. 
diesel engine suitable for railcar 


applications. By courtesy 
of Messrs. Davey, Parman & Co. Lid. 


You get more than a casting from 
A plan is the link between past experience and future efficiency. <q i : My AL = 
Birmal can be called upon at the planning stage, and will pro- 

vide the lessons and benefits of fifty-three years of casting 

experience. 

Birmal service includes advice on the selection of materials and 

casting processes, a wide choice of specifications and foundry 

workshop co-operation. 

Birmal supply aluminium and magnesium castings by the sand, 

gravity die and pressure die processes. 
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Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 





